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Van Slyke Constant Volume 
Blood Gas Apparatus 


For the determination of CO,, CO and O, in Blood and Other Solutions, Micro- 
Kjeldahl Determination of Nitrogen, Urea, Ete. 


The Van Slyke Constant Volume Apparatus requires no introduction. It is to- 
day part of the standard equipment in medical and educational Biological Lab- 
oratories both here and abroad. 


Indispensable in research work due to its accuracy. Preferable for routine de- 
termination due to its convenience and rapidity. 


Useful in thirteen time-saving methods of analysis. This accuracy of results is 
obtainable only when specifications have been complied with in every detail of 
construction. The glassblowing and grinding must be practically perfect. The 
allowable error of the extraction chamber at the 0.5 and 2 ml. graduations must 
not exceed 1 part in 500 (heretofore considered an unattainable precision for 
volumetric ware). 


New Portable Model 


The new Portable Model operates on the same principle as the older model and 
in effect is the same, except that it is much smaller, requires no permanent in- 
stallation, and is mounted (motor and all) in one unit ready for operation. 


- Write for full information 


AMEND 


Established 1851, Incorporated 1897 , 
Headquarters for LABORATORY APPARATUS and CHEMICAL REAGENTS 
We have no agents. To be sure of E.&A. material order direct. 
NEW YORK, N. Y. 
Third Ave., 18th to 19th St. 


Entered as second-class matter July 18, 1923, at the Post Office at Lancaster, Pa., under the Act of March $, 1879. 
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A dynamic Study: 
A Grammar of the 


Wappo Language 
By Rapin 


Here is a Grammar of a primitive lan- 
guage based on a method that deviates 
from the customary one of the American 
school of philologists as well as from that 
of the Jung-Grammatiker. In an interest- 
ing Introduction, Mr. Radin presents his 
idea of the divorce of methods—and its re- 
sults—that has developed between Europe 
and America with respect to the study of 
primitive languages. That his approach 
to the subject involves dangers, he recog- 
nizes, but he hopes that it will contribute 
toward the solution of the problems con- 
nected with the mechanism of linguistic 
changes. 
Volume 27 of the Publications from the Depart- 
ment of American Archaeology and Ethnology 


vi+194 pages. Price, $2.50 postpaid 


University of California Press 


Berkeley, California 


“POSTLIP” 


No. 633 Mill) 


ENGLISH FILTER PAPERS 


Manufactured in 


ANNUALLY INCREASING QUANTITIES 


for upwards of 50 years. 


All sizes in 
Squares, 
Circles, and 
Folded 
Filters 
Rolls made 
to order. 


Pure Filterings for Laboratory 
Work and in quantities for all 
industrial purposes 


See Report of TESTS made by The 
National Physical Laboratory, a copy 
of which will be sent on ——— 
together with free samples if required. 


EVANS, ADLARD & CO., Ltd. 
POSTLIP MILLS, 
WINCHCOMBE, CHELTENHAM, ENGLAND. 
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The table illustrated above is designed for 
qualitative analysis. It is sixteen feet long and 
contains adequate drawer and cupboard capacity 
for two sections of eight students each. The 
table is equipped with Sheldon Table Fume 
Hoods—hood equipment that has been developed 


SHELDON COLLEGIATE TABLE FOR QUALITATIVE CHEMISTRY 


by many large educational institutions. These 
hoods make the air in the laboratory as pure as 
the air in a class room. This table is only one 
of a number of designs for qualitative chem- 
istry all of which are readily adapted to your 
individual requirements, 


E. H. SHELDON & COMPANY, Muskegon, Michigan 


Laboratory Furniture Experts for 30 Years 
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L&N Automatic Recorders 


Help Solve the ‘‘Human Equation’’ in Laboratories 


HIS machine will automati- 

cally operate any practical 
electrical measuring circuits, and 
record the measurement. Accuracy 
is usually within 0.5 percent of the 
range. It will free your assistants 
of a great deal of monotonous 
routine. It removes the ‘‘human 
equation’’ from many electrical 
measuring tasks. 


The following are a few of the 
representative measurements that 
are made and recorded by L & N 
Recorders : 


Temperatures with thermocouples 

Temperatures with resistance ther- 
mometers 

Electrolytic conductivity 

Hydrogen ion concentration 

Humidity 

Radio fading 

Speed 

Frequency of A.C. systems 

A.C. Voltage 

D.C. Voltage and current 

SO, 

co, 

Power Totalizing 

Water Level 


isl 
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Chart is about 10” wide. — 


A Null Recorder 


L & N Recorders consist of two units 
—a null electrical measuring circuit and 
a standard central mechanical unit which 
automatically balances the circuit and 
records the measurement, 

We manufacture recorders operating 
on the Wheatstone bridge, potentiometer, 
Kelvin bridge and impedance bridge 
principles. Investigators, however, fre- 
quently use circuits of their own devis- 
ing. 

The mechanical unit is a series of 
rugged cams and levers, ali parts being 
interchangeable. This unit is driven by 
an electric motor. 

We shall be glad to discuss applications 
to specific measuring problems. 


Write For Catalogs—State Your Problem 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE 


PHILADELPHIA, PA. 


LEEDS & NORTHRUP | 


ELECTRICAL MEASURING INSTRUMENTS HUMP AND HOMO HEAT TREATING FURNACES 
POTENTIOMETER PYROMETERS AUTOMATIC COMBUSTION CONTROL 


G-135 
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FREAS 


ELECTRIC HEAT AUTOMATICALLY CONTROLLED 


CONTROLLED 
TEMPERATURE 
Equipment 


a Laboratory Oven—one form’ of 
Freas controlled temperature 
= equipment for scientific _ use. 


HE EFFECT of temperature is often of 
vital concern to a scientist, chemist, or 
technical expert, investigating the proper- 
ties of a substance, testing the characteris- 
tics of a new compound, or studying the 
results of a heat treatment. Whatever 
may be the purpose of your investigation, 
if temperature is a factor, it can be held con- 
stant, at any value desired, under 260°C., for 
any period of time, through the use of Freas 
controlled-temperature equipment—which 
can be had in-various forms for laboratory 
and industrial use (drying, and baking 
ovens; vacuum ovens; conditioning’ ovens; 
incubators; sterilizers; water baths; etc. ). 


When you set the regulator on Freas equip- 
ment the temperature is held at the set value 
with an exactness that never varies more 
than %°C. The exceptionally high degree 


of accuracy attained is made possible by a 
patented Freas thermostat, which is actu- 
ated by the differential linear expansion and 
contraction of a metal rod. The action is 
quick, sensitive, positive, and powerful, per- 
mitting very close regulation. — 


In instances wherein our standard apparatus 
is not suited to your requirements, we are 
prepared to build thermostatically con- 
trolled chambers of practically any size for 
conditions ranging from refrigerating tem- 
peratures to 700°F. 


For your inspection, Freas Laboratory 
Ovens, Incubators and Water Baths are 
on display in the showrooms of our distrib- 
utors listed below—and upon request we 
shall be pleased to forward descriptive liter- 
ature, quote prices, and furnish any infor- 
mation desired relative to our equipment. 


FREAS THERMO-ELECTRIC COMPANY 


: 1207 SOUTH GROVE STREET 
IRVINGTON, N. J. 
DISTRIBUTORS OFFREAS LABORATORY OVENS, INCUBATORS AND WATER BATHS 


ae Eimer & Amend, New York, N. Y. Fisher Scientific Company, Ltd., Montreal, Canada.. E. H. Sargent & Co., Chicago, Jil. 
es Will Corporation, Rochester, N. Y. Braun-Knecht-Heimann Co., San Francisco, Calif. H.V. Grosch Co., San Juan, Porto Rico. 
=a Fisher Scientific Company, Pittsburgh, Pa. Denver Fire Clay Co., Denver, Colo. Kansas City Lab. Sup. Co., Kansas City, Mo. 
ah. Doster-Northington & Co., Birmingham, Ala. Braun Corp., Los Angeles, Calif. Antiga & Company, Havana, Cuba. 
2 Canadian Laboratories Supplies, Ltd., Toronto 2, Canada. A. Gallenkamp & Co., Ltd., London, E. C. 2, England. 

x Tanaka Shoji Kaishia, Ltd., Tokio, Japan. 
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Ar flow 57 hiters|minute 
Pressure 8 lbs. /sq.in.—Vacuum 25mm. 


THE NEW CENCO ROTARY 
BLOWER AND VACUUM 


No. 1395, successor for 1930 to the 
deservedly popular Genco models 1398 P UMP 
and 1400, has increased capacity both 
for pressure and suction with the great 
advantage of close control over both. 
Scarcely less important,—it is air 
cooled, and so entirely independent of 
location for its remarkable operation. 
No. 1395 is exceptionally silent, has 
an oiling system that is more than ade- 
quate for the most strenuous conditions 
of service, and is easily capable of 
handling all requirements for air pres- 
sure and suction in general and special 


laboratories. 
CaentRAL Companne Ask for 
LABQRATORY SUPPLIES Bulletin 75-S : 


Apparat us CEN) Chemicals 


460 E.Ohio St. Chicag re) USA. 
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BIOLOGICAL 


SPECIMEN DISHES 


HESE dishes are made from clear, heavy 

glass, have a capacity to the brim of 350 

ee., inside height 45 mm., inside diameter 100 

mm., height over all 50 mm. The bottoms are 
flat and the dishes will stack perfectly. 


This type of bowl has been in use for a number 
of years at the Marine Biological Laboratory at 
Woods Hole, Dartmouth College, DePauw Uni- 
versity, and elsewhere. ; 


It is applicable to work in embryology, especially 
with chick embryos; to small aquatic organisms, 
living or preserved; to the development of Echi- 
noderms and other eggs. Further uses will be 
readily apparent to the biologist. 


The dish fits conveniently under a microscope. 
The rounded inside permits easy cleaning. 
When stacked or nested, the dishes can be easily 
transported and stored, and evaporation of 
liquids is inhibited because of the accurate fit. 


6734—Biological. Specimen Each $ .25 


Per Dozen 2.50 
Per Gross 23.00 


WILL CORPORATION 


LABORATORY APPARATUS AND CHEMICALS 
CHEMICAL, BIOLOGICAL, ME TALLU RGICAL AND CLINICAL LABORATORIES 


ROCHESTER, N.Y. 
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LEITZ 


Laboratory Microscopes 


Research Design 


Ouz Leitz Works are credited with the 
most valuable developments in microscope 
construction and in this connection it may 
prove of interest to recall that 


Leitz created the conventional type 
of handle-arm model; 


Lettz was the first to adopt the dust- 
proof nosepiece ; 


Leitz originated the rack and pinion 
substage on laboratory micro- 
scopes; 

AND NOW 
LEITZ OFFERS: 


his Series of School and Laboratory Micro- 
scopes, Models ‘‘L’’ and ‘‘LL’’ 


in a 
Construction Resembling 
Research Microscopes. 


Ernst Leitz 


Microscope Model “L” 


The prices for these new constructions remain the same as for the previous model, 
ranging from $71.75 for stand with double nosepiece, two objectives and one ocular to 
$120.00 for stand with rack and pinion substage, triple nosepiece, two dry objectives, 
one oil immersion and two oculars, in cabinet, with lock and key. We grant a 10% 
discount to educational institutions. 


WRITE FOR PAMPHLET NO. 1168 (0) 


E. LEITZ, Inc. 


60 East 10th Street, NEW YORK, N. Y. 


BRANCHES: 
Pacific Coast States: SPINDLER & SAUPPE, Offices at San Francisco and Los Angeles, Calif. 
Chicago District: E. LEITZ, Inc., 122 8. Michigan Ave., Chicago, Ill. 
Washington District: E. LEITZ, Inc., 927 Investment Bldg., Washington, D. C. 
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ELECTRIC THERMO-REGULATOR 


9678 9679 


THERMO-REGULATOR, ELECTRIC. Stem is 7%4 inches long with 6 inches clear space between 
the fibre washers. This allows for use on any utensil in which the aggregate thickness of insulating 
jacket is 6 inches or less. Where this is longer than necessary, the stem can be easily cut off, and if 
longer stems are desired, they can be supplied on special order. 

The thermo-regulator is provided with large silver contacts and the bimetallic element will not cor- 
rode in either water or oil. Works in any position and at all temperatures up to 200° C. It is pro- 
vided with a relief device so that the expanding member does not become deformed when cooling off from 
the higher temperatures. 

A Circuit Breaker such as No. 9680, ete., should be used in connection with the thermo-regulator on 

wattages greater than 150 as, while it will carry up to 385 watts through the contact points, this is not 
recommended and close regulation is not possible: When used on direct current without a circuit 
breaker, a No, 9679 Condenser should be connected over the contact points. 


9678. Thermo-Regulator, Electric, complete as above described .........sceeceecscesccees coccccccee $15.00 
9679. Condenser, to absorb the spark at the contact points of any style" of electric thermo-regulator. In 
metal case with wires 24 inched LODE 
Owofu 


CIRCUIT BREAKERS, for use with No. 9678 Thermo-Regulator. Work on only 10 watts through 
the operating coil, which gives a very small load on the thermostat contacts. Will carry up to 800 watts 
on the main contacts, which are of silver. Mounted in metal case with porcelain bushing for the connect- 
ing wires. Binding posts are marked for proper connection. Circuit Breakers for direct current are 
provided with a condenser mounted inside of the case. This is so connected that no other condenser 


is required to protect the thermo-regulator. 


9680. Circuit Breaker, as above described, for use on 110 volts direct current ...........+ee+ cccccce $22.50 
9680-C. Ditto, but for use on 290 WOME - $21.00 


ARTHUR THOMAS COMPANY 
LABORATO RY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE ‘ PHILADELPHIA, U.5.A. 
Cable Address, BALANCE, Philadelphia 
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THE NEW SOIL SCIENCE* 


By Dr. P. E. BROWN 
PROFESSOR OF SOILS, IOWA STATE COLLEGE 


Som science or pedology, as it is now coming to be 
ealled, is not new. It is centuries old, as may be 
readily deduced from an examination of many old 
books and records. Recently, however, the study of 
soils has taken on a different aspect and we now have 
a new concept of soil science. It is this modern, 
rather recent development of the subject which is 
referred to as “the new soil science.” 

As is the case with many of our present-day sciences, 
the beginnings of soil science lie buried in the dim 
mists of antiquity. Just when and where it might be 
said to have originated can not be determined. Per- 
haps the first observations were made in the Garden 
of Eden. The writings of Moses indicate that agri- 
culture is as old as man. Isaac and Jacob certainly 
knew how to grow good crops and they probably 


1 Address of the retiring president of the Iowa State 
Chapter of Sigma Xi. 


gathered many facts about soils, Observations on 
soils certainly have been made from the time man 
began to learn the art of using them for the produc- 
tion of crops. 

According to Herbert Spencer, use is the underlying 
cause of the development of all science. In the early 
stages, the practical phases always receive the most 
attention, because of the struggle by man toward the 
utilization of nature. This has been particularly true, 
and naturally so, in the case of the various agricul- 
tural sciences. 

But there is another force which is perhaps even 
more powerful than use in bringing about the evolu- 
tion of sciences. It is the “unconscious struggle of 
our natures for the acquisition of abstract knowledge 
or for the discovery of the laws of phenomena.” In 
any branch of science, this force soon becomes the 
more significant, and the present status of knowledge 
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along most lines is due primarily to the efforts of 
those who have attempted to formulate the laws of 
nature. 

In the development of soil science these two causes 
have operated continuously and often along parallel 
lines. There is frequently much overlapping, as 
might be expected, and it is apt to be quite difficult 
if not absolutely impossible to determine whether this 
or that discovery or deduction has come from curiosity 
or from practical need. 

How much knowledge of soils was accumulated in 
ancient times because of the motivation afforded by 
the need of the utilization of land for the best crop 
growth and by the desire of man to penetrate the 
mysteries of nature is a matter of pure speculation. 
The early records indicate considerable previous 
knowledge but throw little light on the extent of this 
knowledge. 

According to Jariloff soil descriptions were already 
in existence in the seventh century before Christ, but 
for many succeeding years the study of soils centered 
mainly around utilization and the scientific aspects of 
the subject were largely overlooked. 

The early Roman literature is filled with observa- 
tions on soils and speculations on the significance of 
soil conditions. The works of Cato, Varro, Vergil 
and Columella are replete with discussions of soil 
management problems which are much the same to-day 
as then. Columella attempted to determine the value 
of soils by determining the sweetness and fatness of 
plants growing on them. Cato classified soils on their 
varying capacities for the production of certain 
plants, not on their characteristics. Many others 
among these early writers note the wide differences in 
soils and comment on the relationship of these varia- 
tions to erop growth. 

Not until the beginning of the nineteenth century 
was there any definite scientific curiosity manifested 
concerning the characteristics of the soil, and even at 
the close of that century there was a wide diversity 
of opinion regarding the field or object of soil science. 
There was still a tendency to consider the study of 
soils merely as an adjunct to a knowledge of plant 
growth and the produetion of crops. Soils were con- 
sidered merely as media upon which plants grow or 
as geological formations with minor modifications. 

In spite of the limitations placed upon the science 
by such fallible, irrational and unscientific bases for 
the study of soils, there has been a vast accumulation 
of facts which, in the light of our present knowledge 
and of the information which is now being secured, 
ean be properly arranged and evaluated for the for- 
mulation of those definite laws which must form the 
basis of any true science. 
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The new concept of soils involves a consideration 
of them “in their genetic and geographic relation- 
ships.” This means that they must be looked upon 
not merely as geological formations, as surface de- 
posits, as crop producers or as nutrient media for 
plants, but as definite, distinct entities, recognizable 
and separable because of certain characteristics which 
are inherent in themselves. In other words it has 
been recognized that soils should be studied as soils. 
To do this there must be developed a systematic 
scheme of classification, for the first step necessary in 
the scientific study of the objects concerned in any 
science is to devise a grouping system. Like other 
objects, too, soils must be grouped or classified on 
the basis of some definite characteristics. Recent 
advances in knowledge and more especially changes 
in view-point have pointed the way toward a scien- 
tific grouping of soils, and it is now possible to 
classify them in what is believed to be a rather per- 
manent way. The modern concept of soils emphasizes 
the soil type as the unit basis upon which all scientific 
study must be carried out. 

The soil type, then, is now recognized as the final 
unit in soil classification. The term is not new, but 
the bases upon which types are differentiated are now 
more definite and more scientific. The study of the 
classification of soils and the establishment of more 
or less fixed criteria for distinguishing and describing 
soil characteristics and therefore defining soil types 
has made it possible now, for the first time in the 
history of soil science, to lay a solid foundation of 
fact upon which a permanent superstructure may be 
erected. 

Many attempts to classify soils have been made ‘in 
the past and various schemes have been suggested. 
One of the earliest was based on texture, differentiat- 
ing clays, sands, loams and sandy loams. Humus soils 
and limy soils were also included in this grouping. 
The geological origin of soils has been used quite 
extensively as a grouping basis, distinguishing soils 
derived from limestone rocks, from feldspathic rocks 
or from granitic rocks. The location or origin of the 
soil was the basis for another grouping, residual, 
alluvial and “occasional” soils being separated. There 
was also a chemical classification, silicate, carbonate 
and sulphate soils being differentiated. More recently 
classifications have been suggested on the basis of 
color, vegetation (e.g., forest, and prairie soils), tem- 
perature (recognizing tropic, temperate and arctic 
soils) and moisture (separating arid, semiarid and 
humid soils). 

The Russian pedologists have contributed much to 
our knowledge of the classification of soils. Glinka 
has summarized the earlier work, much of which was 
inaccessible to us until his book appeared. The names 
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of Thaer, Fallou, Dokutschajeff, Von Richthofen, 
Sibirceff and Wyssotzkie stand out prominently 
among the many who have attempted to classify soils. 
Glinka himself purposed a classification based mainly 
on moisture conditions under which the soils have 
developed. He distinguished Endodynamomorphic 
soils, or transition soils, in which the influence of the 
properties of the parent rock predominate and which 
may change independently of external conditions, and 
Ektodynamomorphic soils, in which the climatic fac- 
tors exert the most effect. This latter group he sub- 
divides into six subgroups, depending upon the mois- 
ture conditions under which the soils are developed. 

More important, however, than any of the other 
ideas put forth by the Russians was that of examin- 
ing soils by horizons and profiles, in other words, of 
studying the characteristics of the soil itself, by lay- 
ers. The soil profile is the vertical section of the soil 
from the surface to the underlying unweathered 
material. The soil horizon is the layer or section of 
the soil profile more or less well defined, occupying 
a position parallel to the soil surface. Three definite 
layers or horizons are recognized, called the A, B and 
C horizons, The A horizon is the surface soil, the 
B horizon the subsoil and the C horizon the sub- 
stratum. Subdivisions are made in these horizons 
when necessary, calling them A,, B.,, ete. 

Marbut, of the Bureau of Soils of the U. S. Depart- 
ment of Agriculture, utilizing many of the Russian 
suggestions and profiting by the mass of other work 
on soils which is extant, has developed a system of 
classification which permits of a rational, scientific 
and permanent grouping—a grouping of objects 
which is comparable to those followed in other 
sciences. | 

According to this plan the soil type is separated 
on the basis of the profile characteristics, and this 
includes, of course, the characteristics of the various 
horizons. The following features are determined for 
a type separation: 

(1) Number of horizons in the soil profile. 
(2) Color of the various horizons. 

(3) Texture of the horizons. 

(4) Structure of the horizons. 

(5) Reiative arrangement of the horizons. 
(6) Chemical composition of the horizons. 
(7) Thickness of the horizons. 

(8) Thickness of the true soil. 

(9) Character of the soil material. 

(10) Geology of the soil material. 


It may be noted how all the earlier ideas on soil 
classification have been embodied in the present sys- 
tem but have been subordinated to the more important 
idea of determining the characteristics of the soil 
horizon. 
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A soil type may then be defined as a soil which, 
wherever it occurs, has a relatively uniform texture 
of the surface soil and relatively uniform profile char- 
acteristics. 

The soil type is the species. 

Soil types are grouped into series when all the 
characteristics are the same except the texture of the 
surface soil. 

The soil series is the genus. 

Soil series having certain similar profile character- 
istics are further grouped into families. 

A final grouping of families into soil orders is 
indicated as a future possibility, perhaps based on 
the occurrence or absence of a zone of carbonate 
accumulation. 

Soil types are given a compound name, one part 
of which indicates the profile characteristics, the other 
the texture of the surface soil. The first is the series 
name. Thus there is the Carrington loam, the Webster 
loam, the O’Neill loam, each belonging to different 
series but having the same surface texture. There 
are also the Carrington sandy loam, the Carrington 
fine sandy loam, the Carrington sand, and so on, all 
belonging to the same series but differing in texture 
of the surface soil. 

The series name is an arbitrary designation, it is 
true, but that can hardly be objected to, inasmuch as 
arbitrary terms have been fixed for the objects in- 
volved in all branches of science. 

Names have not been devised, as yet, for the various 
soil families or for the soil orders. Undoubtedly, in 
the future, arbitrary terms will be selected for these 
soil groups. 

In the short time which has elapsed since soils have 
been classified, named and mapped on this basis, 
there has developed a wide-spread appreciation of 
the value of the system. Not only has it come into 
use scientificaily but it is also proving to be of much 
practical value. The new concept of soils, then, is 
not a mere scientific curiosity; it is of practical im- 
portance. 

Time will not permit of an extended consideration 
of the significance of the modern concept of soils to 
all phases of soil investigations or to practical agri- 
culture. 

Sufficient information is available, however, to show 
that any study on soils must be carried out by types 
or the results will be of little value. Any systems 
of management, to be of practical importance, must 
be worked out for soil types. The conclusion drawn 
from the results secured on one soil type may not 
be at all applicable to another type. The system 
of treatment found to give increased crop yields on 
one type may fail utterly to benefit the crop on 
another type. Field experiments in Iowa have shown 
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that even the most common fertilizing materials will 
have varying effects on the different soil types. 

Much of the work of the past has been carried out 
with a complete disregard of the particular soil con- 
ditions; the results of field experiments, greenhouse 
tests and laboratory investigations have been quite 
generally interpreted as applicable to all soils. While 
extreme differences in soils, such as occur between 
sands and clays, were recognized, there was a decided 
tendency to look upon “any soil as soil.” An ex- 
amination of the voluminous soils literature of the 
past will bear out this statement. For example, the 
results secured by one investigator may not be checked 
by another, and each, then, may privately suspect the 
other of inaccurate work, even if they do not go as 
far as to engage in a polemical dispute in some scien- 
tific journal. The Bureau of Soils’ toxic theory of 
soil fertility, the acid phosphate-rock phosphate dis- 
pute, the character of soil acidity, the cause of soil 
infertility, the protozoal theory of the Rothamsted 
investigators, the plant disease theory of Bolley and 
a host of other interesting and important questions 
have not been settled because it has been attempted 
to dispose of them without regard to the soil types 
involved. 

There are, of course, certain principles which may 
be found to be applicable to all soil types, to all soil 
series, to all soil families or to all soil orders, but 
they can not be accepted as applicable by mere 
assumption. Investigations must be carried out on 
each type. Obviously, such principles can not be 
enunciated, therefore, for many years to come. Not 
even for a limited area will it be possible to lay down 
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laws until investigations have been continued over a 
long period of time. There are over two hundred 
soil types now mapped in Iowa, and before the sur- 
vey of the state is completed there will be many more. 
In the United States there will undoubtedly be many 
thousands of types. 

But soil investigators are not at all alarmed by the 
amount of work which is thus indicated to be ahead 
of them. Rather are they enthusiastically accepting 
the “new soil science” and planning and carrying out 
their work on the modern basis, knowing that their 
results will not be misinterpreted, will not be discarded 
because of being inapplicable to all soils and will not 
be merely an evidence of wasted effort. They can be 
confident that they are adding to the sum total of 
human knowledge and eventually in the distant future 
they will have played their part, contributed their 
quota toward the establishment of the principles and 
laws of soil science. 

While the investigations of the past have added 
much to the present-day knowledge of soils, the 
studies of the present are accumulating facts upon 
which laws can be formulated. The modern concept 
of soil science has literally brought all soils work 
“down to earth,” and the future can be faced with 
confidence. No more will there be any question of 
whether or not soil science is a real science. No more 
will investigations be criticized on the basis of being 
inapplicable to all soils. Work on one soil type will 
be recognized as of value. The “new soil science” 
is scientific; it is distinct; it is permanent, and, finally, 
it is definitely and undisputably agriculturally prac- 
tical. 


RECENT PROGRESS IN THE HISTORY OF ANCIENT 
MATHEMATICS’ 


By Professor LOUIS C. KARPINSKI 
UNIVERSITY OF MICHIGAN 


Nor much more than one hundred years ago the 
united efforts of a large group of European scholars 
unraveled the mysteries of the Egyptian hieroglyphies 
and hieratie characters, and only a little while there- 
after in a somewhat analogous manner the mysteries 
of the Babylonian cuneiform writing were revealed. 
By these efforts two absolutely dead languages were 
placed among the living languages of the world of 
scholarship. These achievements must always be ac- 
counted among the greatest accomplishments of the 
human intellect, restoring Egypt and Babylon to 


1 Address delivered before the Michigan Education As- 
sociation Institute, Ninth District, Mathematics Section, 


October 28, 1929. 


participation in the telling of the history of by-gone 
ages. 

In the early days of Egyptology the Rhind mathe- 
matical papyrus was discovered and translated, based 
upon the recently deciphered hieratie writing. In 
Babylon the tablets of Senkereh, with tables of 
squares and cubes, gave a significant bit of material 
about Babylonian mathematics. In both instances 
these were accidental documents whose preservation 
and discovery were somewhat a matter of chance. 

Concerning certain developments of Greek mathe- 
matics particularly with respect to the development 
of arithmetic and algebraic ideas the information 
available has long been fragmentary and to some ex- 
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tent unsatisfactory, largely, doubtless, because the 
histories of mathematical subjects written about the 
time of Aristotle are lost. 

Since the dawn of the twentieth century an amaz- 
ing amount of new material has come to light to in- 
crease our knowledge of Egyptian, Babylonian and 
Greek mathematics. Doubtless the discovery of the 
lost work of Archimedes, “The Method Treating of 
Mechanical Problems,” is the most significant addi- 
tion of the period. On the one hand, this discovery 
indicates that the work of the superlative genius, far 
in advance of his contemporaries, to a large extent 
fails because of lack of appreciation and of continu- 
ation; on the other hand, the fact that a noteworthy 
work of a popular genius like Archimedes could van- 
ish indicates that hundreds of documents of men less 
famous in their own day have absolutely disappeared. 
The studies of the late Karl Schoy and the studies of 
Dr. Julius Ruska and others have also added new 
Greek material through Arabic sources. 

Here at the University of Michigan we are able to 
record the discovery of a notable addition to our in- 
formation concerning the algebra of Greece.2 Among 
the papyri acquired by that indefatigable friend of 
learning, Professor Francis W. Kelsey, was one of 
the second century of the Christian era which gives a 
series of algebraic problems. These form the logical 
continuation of problems found in Egypt and prob- 
lems analogous to those of the so-called Greek 
Anthology, and the problems of Diophantos. This 
document was translated by Professor Frank E. Rob- 
bins, who permitted me to collaborate in a popular 
éxposition of the papyrus appearing in ScrEence. 
Another document® which has been published from 
the Michigan collections is in a way of minor im- 
portance and yet indicates both the continued Greek 
use of the unit fractions of the Egyptians and the 
method of that use. 

A new translation and study of the Rhind papyrus 
has been made by the distinguished Egyptologist, T. 
Eric Peet,* of Liverpool. This work throws much 
new light on the ancient document. We are even 
to-day eagerly awaiting the facsimile and transla- 
tion of this document being published under the 
sponsorship of the Mathematical Association of 
America by Chancellor A. B. Chace, of Brown Uni- 
versity, with the scholarly assistance of Dr. Ludlow 
Bull, of the Metropolitan Museum, and Professor 
H. P. Manning, of Brown University. And even 

2L. C. Karpinski and Frank E. Robbins, ‘‘ Michigan 
Papyrus 620; The Introduction of Algebraic Equations in 


Greece,’’ ScrencE, September 27, 1929, 70: 311-314. 
8 L. C, Karpinski, ‘‘ Michigan Papyrus No. 621,’’ Isis, 


5 (1923): 20-25, with plate. 
4‘*The Rhind Mathematical Papyrus,’’ Liverpool, 
1923. 
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with more impatience we await the complete trans- 
lation of the Moscow papyrus, by Struve, of Lenin- 
grad, which will doubtless throw a wealth of light 
upon Egyptian mathematics as indicated by the few 
fragments already published.’ Touraeff in 1917 gave 
from this Moscow papyrus the volume of the truncated 
pyramid as 1/3 h(a?+ab+b?), and Struve adds an 
equally amazing formulation for the surface of a 
hemisphere as 2xr?._ Heretofore no historian has sus- 
pected that the empirical knowledge of these formulas 
was not the undisputed achievement of Greece. In- 
deed, concerning the volume of the pyramid Archi- 
medes, himself the reputed discoverer of the second 
of these theorems, ascribes the first statement of the 
first theorem to Democritus and its proof to Eudoxus. 
It is quite probable, also, as I pointed out in my 
translation of Touraeff’s article, that the Moscow 
papyrus may show that the Greek work given in 
Euclid’s Data on construction of rectangles and ap- 
plication of areas is logically connected with early 
Egyptian mathematics. Notably the well-known 
Egyptian problem on the distribution of a square of 
100 square units into two equivalent squares whose 
sides have a given ratio is a beginning along this line, 
and the Moscow papyrus evidently refers to other 
similar material. 

Only a few months ago the historians of science 
were delighted to receive the first issue of a new 
journal in the field of the history of mathematics, 
Quellen und Studien zur Geschichte der Mathematik, 
edited by O. Neugebauer, of Gottingen, J. Stenge, of 
Kiel, and O. Toeplitz, of Bonn. The publisher is 
Julius Springer in Berlin. The amazing nature of 
the contents of the first issue of this journal has been 
indicated in Science by R. C. Archibald. Some time 
ago I called attention to the notable additions to our 
knowledge of Babylonian mathematics which were 
summarized in the work of Bruno Meissner.” 

In the article of 1929 in the above-mentioned 
journal and in an article “Uber vorgriechische Mathe- 
matik”® Dr. Neugebauer adds to the available material 
on the mensuration of circles, of triangles and of 
trapezoids. However, the most significant and al- 
most revolutionary announcement is the discovery 
among the early Babylonians of the numerical solu- 

5B. Touraeff, ‘‘The Volume of the Truncated Pyramid 
in Egyptian Mathematics,’’ ‘‘ Ancient Egypt,’’ 1917, pp. 
100-102; L. C. Karpinski, ‘‘An Egyptian Mathematical 
Papyrus in Moscow,’’ ScrENcE, 57 (1923): 528-529. In 
the article in Science I pointed out the importance of the 
other problems to which Touraeff refers. There is a fur- 
ther article on this work, in Russian, by D. Zinserling, 
‘*Geometry of Ancient Egypt,’’ Bulletin de 1’Académie 
des Sciences de 1’U. R. 8. 8., 19 (1925): 541-568. 

6 Babylonian Mathematics, July 19, 1929, 70: 66-67. 

7 **New Light on Babylonian Mathematics,’’ American 
Mathematical Monthly, 33 (1926): 325-326. 


8 Abhandlungen aus dem mathematischen Seminar der 
Hamburger Universitat, Vol. VII, 1929, pp. 107-124. 


| 
‘ 
| 
¥ 
& 


624 


tion of a type of complete quadratic equation. The 
more detailed explanation to appear in a later issue 
of the Quellen is awaited with great interest. With 
this material is also found new material on arithmet- 
ical series and on linear and quadratic equations in 
two unknowns. 

When the Rhind papyrus was issued in 1877 by 
Eisenlohr the announcement was made that an ancient 
leather roll of mathematical content was also in the 
possession of the British Museum. Recently, in the 
Journal of Egyptian Archaeology,® S. R. K. Glanville 
has been able to publish the contents, as improved 
chemical methods made it possible to unroll the docu- 
ment. The material adds definitely to our knowledge 
of the Egyptian treatment of fractions. A long 
series of articles on the Egyptian fractions and other 
phases of the Egyptian mathematics, notably the be- 
ginnings of algebra, has appeared within recent times 
by Wieleitner, Abel Rey, Kurt Vogel, Loria, Neuge- 
bauer and others, as well as more detailed discussion 
in the books by Peet, by Gillain,° and in the work of 
D’Ooge, Robbins and Karpinski.*7 Doubtless in the 
new edition of the Rhind papyrus by Chancellor 
Chace, Dr. Archibald will give a somewhat compre- 
hensive summary of the literature to date. 
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Any summary, however brief, of recent activities in 
the field of ancient mathematics and science must in- 
clude a large group of serious comprehensive treatises 
which contribute largely to the modern view of the 
ancient learning. First and most important is George 
Sarton’s “Introduction to the History of Science,” a 
veritable mine of information. Then there are the 
histories by Gino Loria, Aldo Mieli, Sir Thomas L. 
Heath and J. L. Heiberg which from varying points 
of view give a survey of the present state of our 
knowledge and a background for appreciation of the 
most recent discoveries. 

The writer may be pardoned if in closing reference 
is made to an article “Algebraical Developments 
among the Egyptians and Babylonians” which ap- 
peared in the American Mathematical Monthly?” more 
than twelve years ago. In this the writer stated that 
the material then available indicated a high state of 
development of mathematical thought in Egypt and 
Babylon before the golden age of Greece. To-day 
even more than then, when the assertion represented a 
somewhat new point of view, it is certain that the 
indebtedness to Babylon and Egypt often explicitly 
affirmed by Greek writers is no figure of speech, no 
rhetorical gesture, but rather an assured fact. 


OBITUARY 


VICTOR CLARENCE VAUGHAN 

THE death of Victor Clarence Vaughan on Novem- 
ber 21, 1929, has deprived American medicine and 
public health of a great leader. He was born on 
October 27, 1851, at Mount Airy, Missouri. From 
1874 until his retirement in 1921 he was connected 
with the University of Michigan, first as student, then 
as teacher and dean, during which long period he 
achieved for himself a rare reputation as a teacher, 
scientist and epidemiologist. 

Dr. Vaughan went to the University of Michigan 
in 1874, after having taught Latin for two years at 
Mount Pleasant College, Missouri, where he grad- 
uated in 1872. At Michigan he received four de- 
grees: M.S. in 1875; Ph.D. in 1876; M.D. in 1878, 
and the honorary degree of LL.D. in 1900. Later, 
other institutions honored themselves by conferring 
upon him the honorary degrees of LL.D., Sc.D. and 
M.D. 
~ Dr. Vaughan was president of the Association of 
American Physicians in 1908 and of the American 
Medical Association in 1914. He was a member of 
the National Academy of Sciences, the American 

913, 1927: 232-239, 
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11 ‘*Nicomachus of Gerasa, Introduction to Arithme- 
tic,’’ Michigan Humanistic Series, Vol. XVI, Chapter I. 
New York, 1926. 


Philosophical Society, the French and Hungarian 
Societies of Hygiene. He also served as member of 
the House of Delegates of the American Medical Asso- 
ciation in 1902, 1903, 1904 and 1906, and of the — 
Council on Medical Education from 1904 to 1913. He 
was chairman of the section on pathology and physi- 
ology in 1902, of the reference committee on medical 
education in 1904 and of the Council on Health and 
Public Instruction from 1919 to 1923. 

Dr. Vaughan began his teaching connection with 
the University of Michigan in 1875, as assistant in 
the chemical! laboratory. In 1879 he became lecturer 
and in 1880 assistant professor of medical chemistry, 
and in 1883 he was advanced to the professorship. 
In 1887 he became professor of hygiene and physio- 
logical chemistry and director of the newly established 
hygienic laboratory. To these duties he added, in 
1891, that of dean of the medical school. He neld 
this chair and the deanship until 1921 when he re- 
tired as emeritus professor. 

Retirement from the university did not close his 
activities. For several years, as chairman of the 
Medical Division of the National Research Council, 
he resided in Washington. It was there he wrote his 
splendid work, in two volumes, on “Epidemiology and 
Public Health,” and in 1926 he produced his living 


12, C. Karpinski, American Mathematical Monthly, 
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autobiography “A Doctor’s Memories.” In the fall 
of that year, with Mrs. Vaughan, he went as delegate 
to the Medical Congress in the Orient, visiting China, 
Japan and the Philippines. On his return in the 
spring of 1927 he suffered an attack from which he 
never fully recovered. 

For twenty years following his graduation in medi- 
cine Dr. Vaughan was engaged in active medical prac- 
tice. Nevertheless his interest always centered in 
laboratory work. From the beginning he was at- 
tracted to chemistry, and the chemical view-point 
appeared prominently throughout his subsequent 
work. His first modest contribution on the separa- 
tion of arsenic from other metals appeared in 1875. 
The action of poisons and their detection fascinated 
him to such an extent that before long his services 
were in demand as a medical expert and he became 
a recognized authority on toxicology. 

It was but a step further to become interested in 
sanitary matters. The question of the pollution of 
wells and of larger water supplies arose, and a chem- 
ical examination at that early period was the only 
means of arriving at a decision. At this time Dr. 
Vaughan was called upon to investigate the not infre- 
quent poisonings from cheese and other milk products, 
Though bacteriology was then in its infancy he soon 
realized that the poisonous products were in some way 
the result of bacterial action. He was among the first 
to teach that similar products could be the cause of 
cholera infantum and that this disease was therefore 
due to the contamination of milk. Without his fully 
realizing it at the time, the sanitary chemical work 
was leading him into the new and broader field of 
modern bacteriology. 

It was soon apparent that the old chemical labora- 
tory was inadequate for pursuing problems pertaining 
to health and disease. His broad vision indicated the 
need of a separate institution. Accordingly, he ap- 
peared before the Michigan Legislature of 1887 and 
secured an appropriation establishing the hygienic 
laboratory at the university. At this time some at- 
tempts were made in the old laboratory to apply the 
new science of bacteriology to the solution of prob- 
lems arising in connection with the examination of 
waters, but it was seen that a thorough training in 
the new discipline was necessary. At that early 
period this could be obtained only in Germany. Ac- 
cordingly, Dr. Vaughan spent the summer of 1888 
in Koch’s laboratory in Berlin, where under the direc- 
tion of Carl Fraenkel a first-hand knowledge of the 
new methods was acquired. 

The hygienic laboratory at the university was com- 
pleted in the fall of that year and opened for work 
in January, 1889. It was the first laboratory in this 
country which offered systematic teaching of bacteriol- 
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ogy to physicians and students. Before long the 
laboratory outgrew its quarters and in 1903 it was 
moved to the new, the present west medical build- 
ing; since 1926 it has occupied a wing in the east 
medical building. For twenty years after the open- 
ing of the laboratory Dr. Vaughan was active as its 
director, and it was during this period that a further 
and important step in extending its service to the 
state took place. In 1903, on the occasion of the first 
serious outbreak of rabies in the state, Dr. Vaughan 
obtained from the Board of Regents authorization to 
establish a Pasteur Institute as a part of the hygienic 
laboratory. At that time the antirabic treatment was 
not given except in two or three places in this country. 

Dr. Vaughan’s investigations in the new laboratory 
covered many fields. At first, the examination of 
water supplies claimed much attention, and in this 
connection he devised what he termed “the Michigan 
method” of analysis which made use of the experi- 
mental animal as a means of detecting harmful bac- 
teria. His studies on food poisonings were likewise 
extensive and thorough. He sought the explanation 
of the germicidal action of normal serum and found 
it in the complex chemical constituent nuclein. Even 
more important were his studies upon the nature of 
the bacterial poisons or toxins. He devised an in- 
genious “tank” method for growing pathogenic or- 
ganisms in mass quantities in order to obtain a sufli- 
cient amount of the cells for the purpose of studying 
the bacterial proteins which he was able to break 
up into two portions, one toxic and the other non- 
toxic. He utilized these results in formulating a 
valuable theory bearing upon the nature of hypersen- 
sitiveness and of fevers. As an earnest and enthu- 
siastic investigator Dr. Vaughan had few equals. His 
extraordinary capacity for writing found expression 
in more than two hundred publications, not including 
his more pretentious works, on physiological chem- 
istry, on ptomaines and leucomaines, on cellular tox- 
ins, on protein split products, on infection and im- 
munity and on epidemiology. As an editor he 
founded the Physician and Surgeon, the Journal of 
Laboratory and Clinical Medicine, and served as the 
first editor of Hygeia. During his thirty years of 
service on the Michigan State Board of Heaith he did 
much to spread the growing knowledge of sanitation 
and public health. 

No mention of Dr. Vaughan’s activities would be 
complete without reference to his services in the 
army. Intensely patriotic, at the outbreak of the 
Spanish War he volunteered his services and saw 
active service at Santiago where he contracted yellow 


fever. The most deplorable fact in connection with 


that war was the outbreak of serious disease among 
the troops in the different concentration camps. 


\ 
od 
| 
~ 


626 SCIENCE 


Laboratory methods were non-existent in the camps, 
and the prevailing disease was called indigestion, 
malaria or typho-malaria, rarely by its true name— 
typhoid fever. At the close of the war a commission, 
consisting of Majors Walter Reed, V. C. Vaughan and 
KE, O. Shakespeare, was appointed to investigate the 
outbreak. The final report of that commission was 
prepared by Dr. Vaughan, the only surviving mem- 
ber. It was a classical contribution to the epidemiol- 
ogy of typhoid fever. This report forcibly attracted 
attention to the necessity of conducting future mili- 
tary campaigns under strict hygienic conditions. In 
the interval between this and the recent war improved 
diagnosis and immunization made it possible to avoid 
this terrible scourge. 

Upon our entry into the late war, Dr. Vaughan 
was again called upon to give his services. As one 
of the board in charge of the communicable diseases 
in our camps, he served with ability and distinction, 
receiving the rank of colonel, the Distinguished Ser- 
vice medal and the decoration of the French Legion 
of Honor. More recently he was the recipient of the 
Kober medal. His work during the two wars brought 
him full recognition as a leading epidemiologist. 


As a member of the National Research Council. 


which came into being at the request of President 
Wilson, Dr. Vaughan participated in the work of that 
body by his wise counsel and his vast experience. 

It is as an instructive and inspiring teacher that 
Dr. Vaughan will be remembered by the thousands 
of students who had the opportunity and privilege 
of listening to him. He freely drew upon his experi- 
ences in life and by his masterly presentation made 
the lectures interesting and forcible. 

Unquestionably the greatest service which he ren- 
dered to the cause of medical education came during 
his tenure of the deanship. At the time that he 
entered this office the new laboratory methods of in- 
struction were just coming into their own. With his 
clear foresight he recognized the importance of hav- 
ing productive scientific men upon the faculty, and 
it was this fact which enabled him to get together 
men of outstanding ability, thus placing the medical 
school of the university in the front rank of the 
schools in the country. 

Dr. Vaughan’s interest in the investigations of his 
colleagues was not less than that in his own researches, 


[Vot. LXX, No. 1826 


He lived, so to speak, in the laboratory and was never 
so happy as when a new fact or result rewarded his 
work. He loved his fellow men and freely gave of 
his time and energy. As a scientist and educator he 
was among the first. He has left an enduring impress 
in both fields. A great leader, a constructive thinker 
and a broad idealist is gone. 
FREDERICK G. Novy 
UNIVERSITY OF MICHIGAN 


MEMORIALS 

The British Medical Journal reports that a me- 
morial tablet has recently been placed on the house of 
Dr. Aloys Pollender (1800-79) at Wipperfiirth, 
Westphalia, who described the anthrax bacillus in 
1849, a year before C. J. Davaine, who is generally 
credited with its discovery. 

We learn from the London Times that in the City 
Church of the Ethelburga, Bishopsgate, where Henry 
Hudson, the navigator, took his last communion, a 
second window in his memory was unveiled on No- 
vember 28. The ceremony was performed by Mr. 
Albert Halstead, the American consul-general in Lon- 
don. The new window, designed and executed by Mr. 
Leonard Walker, shows Henry Hudson exploring the 
Hudson in his ship, The Half-Moon, and finding some 
Indians who welcomed his approach. At the base of 
the window are represented various animals, including 
the beaver and the skunk, indigenous to North 


America. 
RECENT DEATHS 


Martourin Livingston DELAFIELD, originally of New 
York, who for the last twenty-five years has resided 
in Lausanne, known for his work in botany, died on 
December 18, at the age of sixty-one years. 


Dr. SaMuEL Ripgeau, known as a chemist and an 
expert on sanitary science, died suddenly in Southern 
Rhodesia, on November 13, at the age of sixty-six 
years. 

Dr. Avucust Tosier, director of the geological 
section of the Natural History Museum in Basel, 
Switzerland, one of the leading European workers on 
the geology of the East Indies and also of northern 
South America, died on November 23. 


THe death is announced of Professor Angelo 
Ruffini, professor of histology and general physiology 
at the University of Bologna, 


SCIENTIFIC EVENTS 


GOLD, SILVER, COPPER, LEAD AND ZINC IN 
THE EASTERN STATES 


THE total value of the mine production of gold, 


the Eastern States in 1928 was $23,867,816, according 
to final figures for the year compiled by J. P. Dunlop, 
of the U. S. Bureau of Mines. There was an increase 


silver, copper and zine (value of lead is excluded) in’ in both quantity and value of the above metals, al- 
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though the average price of zine was lower in 1928 
than in 1927. 

The quantity of crude ore treated in 1928 was 
3,770,070 tons, which was about 569,000 tons more 
than in 1927. Only about 200 tons of gold ore were 
treated; the larger portion of the remainder was zine 
ore, lead-zine ore and copper ore sent to concentrating 
plants. The total quantity of copper ore concentrated 
and directly melted amounted to 833,325 tons. The 
pyritiferous magnetic ore of Pennsylvania yielded a 
large output of copper concentrates containing some 
gold and silver. 

The mine production of gold increased from $17,074 
in 1927 to $35,097 in 1928. The gold recovered from 
placer mines was $820 from small mines in Georgia, 
North Carolina, South Carolina and Tennessee. There 
was more development at gold lode mines in 1928 than 
in 1927. Siliceous ores, all from Georgia and North 
Carolina, yielded $1,120 in gold; pyritiferous mag- 
netite ore from Pennsylvania yielded $20,506 in gold, 
and copper ore from Tennessee and North Carolina 
yielded $10,810 and $1,841 in gold, respectively. 

With the exception of 16 ounces, all the silver out- 
put (102,501 ounces) in 1928 from lode mines was 
derived from copper ore and pyritiferous magnetite 
ore. Tennessee yielded 75,556 ounces, North Carolina 
19,040 ounces and Pennsylvania 7,905 ounces. Placers 
yielded 3 ounces of silver. — 

The quantity of copper produced increased from 
22,327,734 pounds in 1927 to 29,559,146 pounds in 
1928. The output from Pennsylvania was 4,977,885 
pounds and the remainder was from ore smelted by 
the Tennessee Copper Co., and the Ducktown Chem- 


ical & Iron Co., in Polk County, Tennessee. About 


half the copper recovered at Tennessee smelters was 
from copper ore mined and shipped from the Fontana 
mine in Swain County, North Carolina. 

As there was only one shipper of lead ore or con- 
centrates in the eastern states in 1928 the output can 
not be given. Lead-zine ore was mined and milled at 
the Austinville mine of the Bertha Mineral Co., in 
Wythe County, Virginia. 

The mine production of zinc increased from 118,170 
tons in 1927 to 144,045 tons in 1928, most of which is 
derived from zine ores containing little or no lead. 
The large producing zine properties in the eastern 
states are those owned by the New Jersey Zinc Co., 
in New Jersey, the St. Joseph Lead Co., in St. Law- 
rence County, New York, the Bertha Mineral Co., in 
Wythe County, Virginia, and the American Zine Co., 
of Tennessee, at Mascot, Jefferson County, Tennessee, 
Other shippers of zine ore, mainly carbonates, in 1928 
were the Universal Exploration Co., F. C. Caldwell, 
and the Embree Iron Co., all of Tennessee. 
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COLLECTIONS FOR THE FIELD MUSEUM 
FROM EASTERN ASIA 

THE work of the William V. Kelley-Roosevelts Ex- 
pedition to Eastern Asia for the Field Museum of 
Natural History has been concluded with the return 
of Herbert Stevens, leader of the last of its several 
divisions to remain in the field, according to an an- 
nouncement made by Stephen C. Simms, director of 
the museum. 

Mr. Stevens is now at the museum supervising the 
work of unpacking the collections he brought back, 
comprising some 500 mammals, about 1,100 birds, 
some 500 reptiles and fishes, approximately 5,000 but- 
terflies, 2,000 moths, 500 beetles and bugs and about 
10,000 flowers, plants and shrubs. Many of these are 
rare species, some unknown to science. These collee- 
tions were made by him during a little less than a 
year’s journeyings through the Chinese provinces of 
Yunnan and Szechuan, and along the Tibetan border. 
In the course of his work Mr. Stevens traveled more 
than 1,700 miles by trail across China, about 1,000 
miles on foot and in addition traveled many miles by 
water. He was the only white man in his division of 
the expedition, and headed a caravan of native skin- 
ners, porters and other servants, with a train of pack 
animals consisting sometimes of yaks, but more often 
of mules and ponies. At times only human porters 
could be used. 

The country which Mr. Stevens traversed is infested 
with bandits, and inhabited by a half-starved popula- 
tion suffering from the chaotic conditions in China. 
The journey through this region was fraught with 
many perils, but Mr. Stevens and his caravan came 
through all difficulties safely. At one time between 
camps their food supplies ran short, and for some 
three weeks they were forced to live on half rations, 
but by piecing out with food intended for bait in ani- 
mal traps they were able to tide over until new pro- 
visions couid be obtained. 

Mr. Stevens, who was formerly connected with the 
British Museum, started into the interior with Colonel 
Theodore Roosevelt and Kermit Roosevelt, who were 
in command of the expedition as a whole. He sepa- 
rated from them to perform his special work shortly 
after entering Yunnan. From then on most of his 
traveling was done in a mountainous country aver- 
aging between 10,000 and 15,000 feet elevation, in- 
tersected by many rivers and heavily forested in many 
places. The larger part of it was in the land of the 
strange and exclusive Tibetan lamas, who despite their 
forbidding reputation Mr. Stevens found quite hos- 
pitable, though he could never be sure when trouble 
might arise. It is a land practically untouched by 
civilization, with no ordinary means of transport or 
communication, no Christian missionaries and much 
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of it never before explored by white men. Mr. 
Stevens was cordially received by several lama kings, 
who assigned numbers of their subjects to assist him 
in proceeding from one camp site to another. In sev- 
eral places he stopped overnight under the roofs of 
lama monasteries. 

At one point along the Yalung River, a tributary 
of the Yangtse, an extraordinary means of crossing 
had to be employed. There is a gorge here several 
hundred feet deep, and the only means of getting over 
is by sliding down an inclined bamboo rope which is 
stretched across. Men, animals and baggage were fas- 
tened into slings and sent flying perilously across by 
means of a sleeve support which slid along the bam- 
boo rope, their progress being accelerated by the fact 
that the rope was oiled with butter. 

In many villages famine was so rife that when Mr. 
Stevens and his caravan entered the people would fall 
on their knees and beg them not to stay more than 
one night, fearing that they would cause further food 
shortage. 

At one time, while aboard a boat on the Yangtse 
River, Mr. Stevens and his party were fired upon by 
soldiers to foree them to come into a tax station, but 
no one was struck by the bullets. To reach Shanghai 
for embarkation to America, Mr. Stevens had to make 
a long journey by bamboo raft on the Ya River, and 
then by Chinese junk and river steamer on the 
Yangtse. 


ELECTRICAL APPARATUS PRESENTED BY 
COLUMBIA UNIVERSITY TO EDISONIA 
More than one hundred and ninety pieces of his- 

torical electrical apparatus have been presented to 

Henry Ford by Columbia University for display in 

Edisonia, the museum Mr. Ford is founding in honor 

of Thomas Edison at Dearborn, Michigan, according 

to an announcement recently made by Professor 

Walter I. Slichter, of the department of electrical 

engineering. 

The gift was authorized by the department of engi- 
neering after Mr. Ford had visited it and had per- 
sonally inspected the collection of old electrical ap- 
paratus. It constitutes practically the entire museum 
formerly housed in the electrical engineering labora- 
tories and collected through the efforts of Dr. Francis 
Bacon Crocker after he had founded the department 
of electrical engineering in 1889. Many of the pieces 
had been particularly desired by Mr. Ford, because 
of their connection with the early stages of Mr. 
Edison’s work on the electric lamp. Because of lack 
of space, the apparatus and machinery were not 
easily available for public inspection in the Engineer- 
ing Building at Columbia. 

Among the most valuable apparatus sent to Dear- 
born are one of the several Wallace are light gen- 
erators now in existence, the two Edison bi-polar 
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generators which supplied Columbia University with 
electricity when it was located at Forty-ninth Street 
and Madison Avenue, and the original loading coil in- 
vented by Professor Michael I. Pupin at Columbia 
and destined more than any other single factor to 
perfect the quality of speech transmitted over tele- 
phone lines. 

Other important pieces are a die used by Mr. 
Edison to press out the carbon filaments of his early 
electric lamps, an Edison chemical ampére-hour meter 
which was designed to measure current commercially, 
but it proved to be inaccurate, and three models 
demonstrating the Edison 3-wire system of the flow 
of electricity by the analogous flow of water. 

Two photographs were included, one an auto- 
graphed photograph of Mr. Edison and the other a 
group picture of Mr. Edison, Professor Pupin, Dr. 
Crocker and C. 8. Darling, formerly superintendent 
of buildings at Columbia. Mr. Darling left the uni- 
versity to become general manager of one of Mr. 
Edison’s laboratories and was killed soon afterwards 
by an explosion in the plant. 

The group picture was one of a series of portraits 
of famous engineers collected by Professor Morton 
Arendt, and was relinquished by Professor Arendt 
after Mr. Edison had agreed to replace it with a new 
photograph of himself. 

Inscribed on the photograph of Mr. Edison is the 
original version of the inventor’s famous paraphrase 
of Milton. He wrote: “My dear Crocker—a new 
motto for your boys—they also serve who hustle while 
they wait.” Mr. Edison’s admonition has been re- 
peated to thousands of engineering students through- 
out the country. 

After his visit to Morningside Heights, Mr. Ford 
carried away in his own car several pieces which he 
especially wanted. They were a 250-watt Edison bi- 
polar motor, a 1.5 kilowatt Edison bi-polar generator, 
a 7.5 kilowatt Edison bi-polar generator, the auto- 
graphed photograph of Mr. Edison, the Wallace are 
light generator and an Edison solenoid ammeter. 


THE SOCIETY FOR EXPERIMENTAL BIOL- 
OGY AND MEDICINE OF SOUTHERN 
CALIFORNIA 

Mempeers of the Society for Experimental Biology 
and Medicine residing in Southern California met re- 
cently at the University Club in Los Angeles for din- 
ner, at which time they discussed the advisability of 
holding meetings at regular intervals. Eleven mem- 
bers were present and gave brief discussions on the 
following topics of current research: 


B. M. Allen, University of California at Los Angeles, 
Factors that Control Growth and Development in 
Tadpoles. 

O. L. Sponsler, University of California at Los Angeles, 
Molecular Structure of Protoplasm. 
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M. 8. Dunn, University of California at Los Angeles, 
Synthesis of Naturally Occurring Amino-acids. 

G. H. Ball, University of California at Los Angeles, Life 
History of Certain Parasitic Marine Protozoa. 

M. T. Burrows, Pasadena, California, Relation of Cancer 
to Infection. 

T..W. Vaughan, San Diego, California, Problems of Ex- 
perimental Biology at Scripps Institute of Biological 
Research. 

H. J. Deuel, Jr., school of medicine, University of South- 
ern California, Metabolism of Cold-blooded Animals. 

C. H. Thienes, school of medicine, University of Southern 
California, Effect of Nicotine on Rats. 

M. B. Visscher, school of medicine, University of South- 
ern California, Source of Energy in Muscle Con- 
tractions. 
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R. W. Lamson, school of medicine, University of South- 
ern California, Allergy and Immunity. 

J. F. Kessel, schoo] of medicine, University of Southern 
California, Interrelationship between Intestinal Proto- 
zoa and Bacteria. 


Other members in the region who were unable to 
attend the meeting are T. H. Morgan, California In- 
stitute of Technology, Pasadena; W. D. Sansum, Cot- _ 
tage Hospital, Santa Barbara; E. M. MacKay, 
Seripps Metabolie Clinic, San Diego; H. E. Bellamy, 
University of California at Los Angeles. 

Plans have been made to hold regular informal 
meetings at intervals until membership in the south- 
ern part of California is sufficient to warrant the or- 
ganization of a separate branch in this region. 


SCIENTIFIC NOTES AND NEWS 


Proressor ALBERT A. MICHELSON, who observed his 
seventy-seventh birthday on December 19, has re- 
signed as head of the department of physics of the 
University of Chicago, his retirement to be effective 
at the end of the academic year. After a visit to 
Bermuda, Professor Michelson will resume his mea- 
surements of the velocity of light at Pasadena. 


An oil painting of Thomas A. Edison has been 
given to the Kansas State Agricultural College by the 
United Power and Light Corporation. The picture 
will be hung in the library of the engineering building. 


THE Pictorial Review award of $5,000 for distin- 
guished publie service by a woman was presented to 


Dr. Florence Rena Sabin at a luncheon at Sherry’s, 


New York City, on December 17. The speakers in- 
cluded Dr. Simon Flexner, director of the Rockefeller 
Institute for Medical Research; Dr. George E. Vin- 
cent, president of the Rockefeller Foundation, and 
Mrs. Donald Hooker. 


Dr. THEOBALD SmiTH, of the Rockefeller Institute 
for Medical Research, was recently the guest of the 
New York State Association of Public Health Lab- 
oratories at Albany. He gave an address on “Clinical 
and Pathologie Significance of Races and Varieties 
among Pathogenic Bacteria.” 


HARBEN lecturers of the Royal Institute of Public 
Health have been appointed as follows: for 1930, Pro- 
fessor William H. Park, director, bureau of labora- 
tories, Health Department, New York City, and for 
1931, Dame Louise MelIlroy, professor of obstetrics 
and gynecology, University of London, Royal Free 
Hospital. The council has made the Smith award. for 
1930 to Mr. H. R. Kenwood, emeritus professor of 
hygiene in the University of London. 


Dr. E. D. Merritt, dean of the University of Cali- 
fornia College of Agriculture and director-elect of the 


New York Botanical Garden, has been appointed vice-. 
president of the Fifth International Botanical Cen- 
gress, which meets in Cambridge, England, during the 
third week of August. Dr. Merrill had previously 
been made vice-president of the section on taxonomy. 


Dr. CLARK WISSLER, curator of anthropology of 
the American Museum of Natural History and pro- 
fessor in the Yale Institute of Psychology, has been 
elected president of the New York Academy of Sci- 
ences to succeed Professor Charles P. Berkey, of the 
department of geology at Columbia University. 
Other officers elected are Horace N. Coryell, G. 
Kingsley Noble and Frederick W. Hodge, vice-presi- 
dents ; Roy Waldo Miner, recording secretary ; Horace 
W. Stunkard, corresponding secretary; George H. 
Sherwood, treasurer, and Herbert F. Schwarz, editor. 


As a result of a mail ballot officers of the Amer- 
ican Pharmaceutical Association have been elected as 
follows: President, H. C. Christensen, Chicago, [lli- 
nois; First vice-president, Walter D. Adams, Forney, 
Texas; Second vice-president, D. B. R. Johnson, Nor- 
man, Oklahoma; Members of the Council (for three 
years), H. V. Arny, New York, N. Y.; T. J. Bradley, 
Boston, Massachusetts; W. B. Day, Chicago, Illinois. 
These officers will be installed at the next annual meet- 
ing of the association in Baltimore, Maryland, to be 
held from May 5 to 10, 1930. The place of meeting 
for 1931 will be selected at Baltimore. The 1932 
meeting will be held in Toronto, Canada, and will be 
a joint meeting with the Canadian Pharmaceutical 
Association. 


Orricers of the American Pomological Society were 
elected at the recent Virginia meeting at Roanoke as 
follows: Dr. J. C. Blair, Urbana, Illinois, president ; 
Dr. W. T. Macoun, Ottawa, and R. A. Van Meter, 
of the Massachusetts Agricultural College, vice-presi- 
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dents; W. hk Cole, Amherst, Massachusetts, secretary, 
and H. ©. Miies, Milford, Connecticut, treasurer. 


Ray M. Eupson, assistant director of the Bureau 
of Standards, in charge of commercial standardiza- 
tion, has resigned. On January 2 he will become sec- 
retary of the Massachusetts division of the New En- 
gland Council, with headquarters in Boston. 


Proressor L. R. SCHNEIDER, of the University of 
Michigan, is at the Geophysical Institute at Bergen 
analyz o¢ the meteorological observations made dur- 
ing the American scientific expedition to Greenland 
iast year and in 1927 under the leadership of Pro- 
fessor W. H. Hobbs. 


Dr. Wuirrince professor of ob- 
stetrics “n tite Johns Hopkins University School of 
Mediciv*, ad iressed the Rochester Academy of Medi- 
eine on L’evember 4 on “Maternal Mortality.” 


Dr. CLARENCE Cook LiTTLe, managing director of 
the American Society for the Control of Cancer, gave 
an address on “Genetics and Cancer” at a “genetics 
luncheon” given by the American Institute, New York 
City, on December 7. The institute will give an “air 
and sunlight luncheon” January 18, at the Hotel 
Astor, at which Dr. Shirley W. Wynne will be chair- 
man; Dr. William Crocker, director of the Boyce 
Thompson Institute for Plant Research, will speak on 
“City Air and Growth of Plants,” and Edward R. 
Weidlein, director of the Mellon Institute of Indus- 
trial Research, will speak on “Studies of Air Pollu- 
tion.” 


On the afternoon of December 16, Dr. Jerome Alex- 
ander addressed the pre-medical group at Amherst 
College on “The Colloid Bridge Between Masses and 
Molecules.” In the evening, he spoke to the Science 
Club on “Some Physico-chemical Aspects of Life, 
Mutation and Evolution.” 


Dean Batpwin M. Woops, professor of aerody- 
namics in the University of California, recently gave 
three lectures at the University of Illinois, one popu- 
lar in nature, entitled “What Next in Aviation?”; the 
other two technical, their subjects being “Precursors 
of the Airplane” and “Airplanes for Long Distance 
Flight.” 


Dr. James W. IncuHzEs, formerly commissioner of 
health for the city of Detroit, delivered a lecture be- 
fore the Royal Canadian Institute on December 7, 
entitled “An African Trip from Cairo to the Cape,” 
which was illustrated by photographs of wild animals 
in both motion and still pictures. 


Dr. Lewis Ditton Roserts, of the department of 
chemistry of the University of Southern California, 
has been appointed to head the list of twelve men who 
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have recently been recommended for the testing of 
radio-active waters by the U. 8. Bureau of Standards. 
Others included in the list are H. Schundt, of the 
University of Missouri; George B. Frankforter, of 
the school of chemistry of the University of Minne- 
sota; E. E. Biefer, of the physics department of Mc- 
Gill University; Rolla R. Ramsey, of Indiana Univer- 
sity; D. H. Kabakjian, of the University of Pennsyl- 
vania; H. N. MeCoy, of Chicago, Illinois; §. C. Lind, 
of the University of Minnesota; Dr. Barker, of New 
York; A. F. Kovarik, of Yale University, and Charles 
F. Whittemore, of Chicago. 


THE names of those who have been awarded re- 
search grants of the Virginia Academy of Science 
have been announced by Dr. R. E. Loving, professor 
of physies at the University of Richmond and ehair- 
man of the research committee of the academy. These 
grants are made annually and are awarded to scien- 
tific men in the state who have promising problems 
requiring financial aid. Those awarded grants were 
Dr. Donald W. Davis, professor of biology at the 
College of William and Mary; Dr. W. R. Corn- 
thwaite, associate professor of chemistry at the Uni- 
versity of Richmond; Dr. James E. Kindred, associate 
professor of histology at the University of Virginia; 
Dr. John C. Forbes, assistant professor of chemistry 
and director of biochemical research for the College 
Hospitals of the Medical College of Virginia; Dr. 
Leonard Albright, associate professor of physics at 
the University of Richmond, and Dr. J. A. Waddell, 
professor of pharmacology at the University of Vir- 
ginia. These annual grants are given for the encour- 
agement of scientific research in Virginia. The prin- 
cipal of the fund was given during Dr. J. Shelton 
Horsley’s term as president of the academy by citi- 
zens of Virginia interested in the academy’s work of 
furthering fundamental research in the state. Other 
members of the research committee of the academy 
besides Dr. Loving are Dr. J. Shelton Horsley, of St. 
Elizabeth’s Hospital; Dr. Wm. A. Kepner, professor 
of biology at the University of Virginia; Dr. C. P. 
Olivier, professor of astronomy at the University of 
Pennsylvania, and Dr. Sidney S. Negus, professor of 
chemistry at the Medical College of Virginia. Dr. 
Garnett Ryland, of the University of Richmond, 
president of the academy, and Dr. E. C. L. Miller, 
of the Medical College of Virginia, secretary-trea-_ 
surer, are ex-officio members. 


THE Massachusetts Branch of the Eastern Associa- 
tion on Indian Affairs, Inc., of which Miss Mary 
Cabot Wheelwright is secretary, is cooperating with 
the association in a drive for funds with which to 
continue the public health education among the In- 
dians of the southwest. The work is being carried 


of 
4 
ow 
Fig 
at 
= 


DECEMBER 27, 1929] 
on with the full support of the Bureau of Indian 
Affairs in Washington. A benefit performance of 
Cochran’s London revue, “Wake Up and Dream,” 
will -be given in New York on January 8, by the 
benefit committee of the Eastern Association on In- 
dian Affairs. Miss Amelia E. White, of New York, 
is chairman of the committee. The officers of the 
association are: President, Dr. Herbert J. Spinden; 
first vice-president, Dr. Ellwood Hendrick; second 
vice-president, Mrs. Joseph Lindon Smith; secretary, 
Miss Amelia E. White; treasurer, Perey Jackson. 
The board of directors includes the following named 
Massachusetts members: Mrs. H. K. Estabrook, Dr. 
Frederick L. Hoffman, Warren K. Moorehead and 
Miss Mary Cabot Wheelwright. 


At the request of the secretary of commerce a study 
has been made by the Bureau of Efficiency of the ex- 
amining divisions of the Patent Office to determine 
what action should be taken to bring the examina- 
tion work up to date and to insure that future appli- 
cations for patents will be disposed of expeditiously. 
At the time this survey was undertaken the work of 
patent examination was considerably in arrears, and 
the office was doing little more than disposing of a 
volume of business equivalent to current receipts of 
new applications. The bureau submitted a report 
recommending a reorganization of the Patent Office 
which, it is believed, will result in improved methods, 
in coordination of action on applications throughout 
the office and in a larger output of work of improved 
quality. Certain additional personnel was recom- 
mended to make the new organization and procedure 
effective. 


THE chief recent acquisition by the department of 
geology of the British Museum is said by the London 
Times to be the Buckman collection of fossil Brachi- 
opoda and ammonites. This numbers about 25,000 
specimens, mostly brachiopods, and nearly all from 
the English Jurassic rocks. It is the bulk of the ma- 
terial collected by the late Professor James Buckman 
and his son, the late Sidney Savory Buckman. The 
former had unique opportunities for collecting, since 
he lived in the southwest of England when the early 
railways were being made, and this involved not only 
the opening of the railway cuttings, but also the 
quarrying of local stone for bridges, ete. His son 
studied and collected from the English Jurassic strata 
all his life. He acquired a specialist’s knowledge of 
brachiopods and ammonites, and adduced theoretical 
considerations both in paleontology and stratigraphy. 
His collection is, therefore, regarded as of interest not 
only for its intrinsic value but also for enabling 
future workers to understand and test Mr. Buckman’s 
work. 
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AccorDING to The Experiment Station Record, an 
act of the last legislature has consolidated into a single 
board of nine members the governing authorities of 
the five higher educational institutions of the state of 
Oregon and the former board of higher curricula. 
The new board, which is known as the State Board of 
Higher Edueation, assumed control on July 1 and 
consists of the following: Herman Oliver, of Canyon 
City, for 1 year; A. R. Watzek, of Portland, for 2 
years; F. E. Callister, of Albany, for 3 years; E. C. 
Pease, of The Dalles, for 4 years; Albert Burch, of 
Medford, for 5 years, and E. C. Sammons, C. L. Stair 
(chairman), B. F. Irvine and C. C. Colb, all of Port- 
land, for 6 to 9 years, respectively. The appropria- 
tions and incomes for the several institutions for the 
current biennium are not to be disturbed other than 
by prorating among them the board’s own expenses, 
but on July 1, 1931, the board is to inaugurate its 
own program. Full authority is given to reorganize 
the work of each institution to eliminate unnecessary 
duplication of equipment, courses, departments, 
schools, summer schools, extension activities, offices, 
laboratories and publications. In the interim the 
board is to make a complete survey of state-supported 
higher education in Oregon, using a special appro- 
priation of $10,000 for the purpose. The various 
millage taxes for the different institutions are con- 
solidated into a single state tax of 2.4 mills. A stand- 
ardized system of accounts and records is to be pre- 
seribed by the board, and in the preparation of the 
budget the board is authorized to allocate all funds 
from all sources. It is instructed, however, to foster 
gifts to the separate institutions by faithfully devot- 
ing them to the institutions for which they are in- 
tended. 


Nature states that the project of a tunnel under 
the Straits of Gibraltar to link the railways of Europe 
and Africa has reached the stage of preliminary in- 
vestigations on the Spanish side. The scheme, in 
which the Spanish government is interested, was pro- 
posed by Lieutenant-Colonel P. Jevenois. It was re- 
cently expounded in an address (“El Tunel del 
Estrecho de Gibraltar”) to the Real Sociedad Geo- 
grafica by Sefior D. Rafael de Buen, of the Spanish 
Institute of Oceanography. The narrowest part of 
the straits is eight miles wide, but the depths there 
are great and the nature of the rock precludes the 
possibility of boring. The site that has been chosen 
lies some eleven miles west of Tarifa at the broader 
western end of the straits, where a preliminary shaft 
has been sunk. The proposed route follows a curve 
to the southwest in order to avoid the deeper channel 
of the narrows and terminates near Punta Altares in 
the Spanish Protectorate. A tunnel on that course 
would be a little more than twenty miles in length 
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and would dip at its lowest point to 1,500 feet below 
sea-level. From the preliminary shaft it is proposed 
to explore by means of sound waves the consistency 
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of the rock. At the same time a detailed oceano- 
graphical exploration of the straits is to be under- 


taken. 


UNIVERSITY AND EDUCATIONAL NOTES 


By the will of the late Colonel Henry Woodward 
Sackett, who died on December 9, eleven twelfths of 
the residuary estate, which is stated to be above $1,- 
000,000, is left to Cornell University to be used in the 
beautification of the campus. In addition $250,000, 
of which $175,000 has already been used, is to be 
devoted to “the proper protection, development and 
maintenance” of the Fall Creek Gorge and Cascadilla 
Glen on the north and south borders of the campus. 


THE will of the late Dr. John F. B. Weaver, Man- 
chester, provides that the University of Maryland 
School of Medicine shall be the residuary legatee of 
his $150,000 estate, and that it will be used ultimately 
to establish a professorship, fellowship or research 


fund. 


DartmMouTH COLLEGE receives in trust $185,000 and 
is made residuary legatee under the will of the late 
R. Melville Cramer, M.D. The bequest reverts to the 
college after the death of the first beneficiaries and is 
to be known as “The R. Melville Cramer Foundation.” 
The object of the foundation is to provide fellow- 
ships, especially in genetics or other laboratory in- 


vestigations. 


Two research fellowships have been endowed with 
$100,000 in the Hospital for Joint Diseases by Fred- 
erick Brown, who has been president of the hospital 
for six years. Under the terms of this gift the income 
of about $4,800 will be divided between two fellows 
chosen by the committee on award. They must be 
graduates of Grade A medical schools and have served 
internships in other hospitals. 


Proressor ARTHUR J. TIEJE, chairman of the de- 
partment of geology at the University of Southern 
California, will have charge of classes in geology at 
Columbia University during the summer session of 
1930. 


Dr. CHEVALIER JACKSON has resigned his professor- 
ships at Jefferson Medical College and University of 
Pennsylvania and his posts as head of the clinics 
which these institutions have named after him. The 
resignations become effective in June. Dr. Jackson 
intends to devote his time to development of a clinic 
at Samaritan Hospital and to his work as professor 
at Temple University School of Medicine. He will 
continue as William Potter Memorial lecturer at 


Jefferson. 


DISCUSSION 


THE POPULARIZATION OF SCIENCE 

Tue scientific progress of a country is dependent 
on the appreciation of science by an interested public 
as well as on the support and encouragement of 
wealthy men. Many of the greatest strides have been 
made, it is true, through the patronage of philan- 
thropists. But a comprehensive, sound body of sci- 
ence can no more be built without the credence and 
sympathy and even the practical assistance of a large 
part of the population than could the Cathedral of 


, Chartres have been erected, unaided, by the nobles of 


Beauce. The bes’ science, like the greatest art, be- 
longs to the people and must express their spirit. 

In America we are witnessing to-day a nation-wide 
flowering of interest in science that is without prec- 
edent. A number of startling disclosures, such as 
radioactivity, the automobile, the aeroplane, the radio, 
the X-ray—all of them the results of scientific re- 
search—have forcibly impressed on every one the con- 
crete significance of science to his own welfare. The 
scientist must nourish this new-born interest. The 


medium through which he must work to this end is 
primarily the press. The demand for scientific infor- 
mation exists; he does not have to create it. His re- 
sponsibility and opportunity consist in providing 
accurate material in sufficient quantities and of proper 
quality. 

In this country the literary popularization of sci- 
ence on a large scale is roughly coeval with the 
present century. Previously popular lectures were 
the favorite means. Among the names which shine 
brightest in both fields is that of Robert Kennedy 
Dunean (1868-1914), whose efforts to promote soop- 
eration between science and industry found expression 
in the establishment of the industrial fellowship sys- 
tem. More lately the foremost figure has been Edwin 
E. Slosson, whose recent death was such a great loss 
to the scientific professions. Both men were remark- 
able for their power of translating technical achieve- 
ments into simple, lucid, emphatic, correct language. 
The success of Slosson’s Science Service is well 
known; this organization is now one of our chief 
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agencies for the popular dissemination of scientific 
facts. 

The use of slang has been proposed by J. H. 
Collins as a device, well in harmony with the tempo 
of the day, for calling attention to the results of sci- 
entific research. This suggestion is worthy of con- 
sideration; that we shall see it in operation can not be 
doubted, and, indeed, a trend in this direction can al- 
ready be observed. 

We can not but feel that Collins has taken a some- 
what extreme stand in advocating the wholesale aban- 
donment of the classics and of the standards of good 
English. Slang may well have its place in populari- 
zation, but by its very nature it is of only fleeting 
appeal. Even newspapers and magazines that make 
a fetish of the sensational do not go to marked lengths 
in the use of inelegant diction, except in their comic 
sections. The stylistic excellence of Collins’ own 
writing ,and of the two technical works he cites as 
examples of good composition illustrates the fact that, 
though his ideas might appear to be radical, he does 
not intend that he should be taken too literally. Sci- 
ence, a dignified branch of learning, must not be 
treated with a levity that would invite disrespect. 
The difficulty of imparting popular scientific knowl- 
edge lies in the obscure and monotonous literary style 
of the scientist and not in a demand for slangy 
literature. 

The newspapers that use science articles are not in- 
clined to overlook the great educational influence they 
exert. The editors of such papers do not shirk their 
duty as educators by using coarse expressions. “Rub- 
ber-stamp” writing and “journalese” are disappear- 
ing. Some of the most successful American papers 
are successful because they have remained steadfast in 
their high educational policies and have sought con- 
stantly to bring their readers up to the same level. 

In diseussing the composition of popular articles, 
let us first examine the purely technical paper, which 
serves as the foundation. This document, enigma 
though it may be to the uninitiated, in general pos- 
sesses the very important quality of being logical in 
arrangement. The usual order of treatment—histor- 
ical introduction, theoretical background, experimental 
part, discussion of results and conclusions—is sym- 
bolic of the scientific method and of the savant’s habits 
of thinking. There are, however, a multiplicity of 
technical polysyllables, a stereotyped phraseology, a 
tendency toward errors in grammar and a circuitous 
method of expression. The last difficulty, possibly 
due to the innate conservatism of the scientist, has 
been referred to as the use of the alternating current 
instead of the direct in conveying the thought. As 
the article must be shortened considerably in transla- 


1 Chem. Met. Eng., 36: 619, 1929. 
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tion into every-day English, these faults should be 
corrected during the process. The important point to 
be noted is that the arrangement of the subject-matter 
corresponds not only to good newspaper usage but 
also to good literary style. 

Probably the most difficult part of popularization 
is the preparation of the summary “lead,” the intro- 
ductory paragraph that attracts the attention of the 
reader and arouses his interest by linking the subject- 
matter of the article with his personal experience. 
Whether or not this introduction answers all the 
questions of the “old time” news lead—who, what, 
where, when and why—it should always sound the 
keynote of the information to be conveyed. Unfortu- 
nately, in the hands of those untrained in science, 
this introduction is likely to be poorly chosen, and to 
emphasize some point that is merely speculative or 
at best of minor importance. This probability has 
led to an unreasonable dread of all gentlemen of the 
press by many scientific men. Aggravation of this 
fear is caused by the general newspaper practice of 
having headlines composed by men other than the 
writers of the copy; a worthy article, conservative 
and accurate, may have its effect ruined by a too 
enthusiastic headline writer. On the other hand, the 
scientist, inexperienced in popular psychology, is in- 
clined to choose a lead uninteresting to the reading 
public. E. E. Free and Morris Fishbein, happy com- 
binations of scientist and popular writer, never seem 
to have difficulty in finding good leads. 

Before leaving the discussion of the introduction 
we wish to add that the lead is often written first. 
Its preparation should always be deferred, however, 
until after the remainder of the article is ready—a 
practice that will result in economy in time and in a 
more interesting introduction. Still another advan- 
tage of this procedure, at least from the scientist’s 
point of view, lies in the fact that the writer will 
then base his lead upon the facts instead of shaping 
the facts to fit his lead. 

The writing of the body of the translation is not 
difficult to the competent. As we have already said, 
the arrangement of the original technica] paper is 
usually logical, and the experienced writer chooses his 
material from the various sections in the order in 
which they occur. From time to time he stresses the 
reader’s interest by tying to his statements references 
to matters of common experience. 

A knowledge of grammar may well be assumed for 
the popularizer, but it is equally important for the 
scientific man, particularly if he aspires to become a 
non-technical writer. How many important discov- 
eries have been overlooked by journalists because 
they were described originally in ambiguous and un- 
emphatic language! Sometimes this defect is over- 
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come through the efforts of another writer who “in- 
terprets”—by rewriting in more understandable form, 
that is, in more straightforward English—his prede- 
cessor’s work. 

Rheteric, or artistie discourse, plays a vital réle in 
reconstructing technical papers. How else can the 
heavy style of the scientist be translated into forceful, 
gracious prose if not through the application of the 
principles of composition? Unfortunately the scien- 
tist rarely realizes that there are rhetorical methods 
for securing force, rapidity, emphasis, life and the 
other desirable qualities of good writing. It may 
even be that more practiced writers also are somewhat 
ignorant on this subject. 

Wide reading of the classics and of the best modern 
writing is a necessary supplement to a study of 
graminar and rhetoric. From such reading the bud- 
ding writer derives not only a feeling for the best 
in literary style, but also the knowledge of human 
nature essential to a broad discussion of contempo- 
rary events and trends. He is then able to integrate 
in his compositions the experience of centuries of 
history. The benefits of extensive reading are ap- 
parent in the works of the masters of scientific litera- 
ture, some of whose writings deserve high rank among 
the classics of all time. 

A good translation of a scientific paper is a work 
of art. It is at onee elevated and popular; it mani- 
fests to all that which is recondite. Science describes 
her accomplishments abstractly in technical language. 
Art reveals these facts, not aridly, but concretely, ad- 
dressing itself not only to the understanding, but still 
more to the sentiments of the ordinary man. Like 
every artist, every man who writes successfully must 
eatch the spirit of the ensemble before him. He must 
therefore have interested perception and enthusiasm 
for things scientific. 

The treatment accorded scientific progress in maga- 
zine articles is generally measured and dignified, but 
newspaper technique is occasionally open to question. 
We do not mean to disparage in any way the ability 
and sincerity of the news reporter, but we believe it 
sometimes happens that his actuating enthusiasm in 
his objeet—the emphasis of the sensational and novel 
— leads him to exaggerate and even wrest partly out 
of shape, although without real intent, the main facts 
of technical discoveries. On the other hand, the edi- 
torial writer, skilled in sublimating news, adept at 
erystallizing events, has developed traits that pecu- 
liarly qualify him for the popularization of science. 
The broad field that he may cover, the greater time 
that he can devote to writing and the disinterested 
point of view from which he writes all tend to result 
in articles of accuracy, dignity and authority that are 
gratifying to the scientist. The feature or special 
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writer, who is in some respects comparable with the 
editorial writer, may be equally successful as a popu- 
larizer of science. Finally, the usual excellence of 
syndicated articles should not be overlooked; the time 
assigned for the preparation of such material gener- 
ally makes it possible for the author to obtain the con- 
structive criticism of the scientist whose work is dis- 
cussed. 

A happy condition seldom realized is the literary 
collaboration between writer and man of science. 
Every newspaper interested in scientific news should 
have reliable sources of information who may be 
consulted for authoritative criticism. The statement 
is often made that any good writer can make of a 
technical paper an excellent popular article. This 
mistaken conception ignores the obscurity often found 
in scientific writing and the nice balance required by 
different phases of the subject. An unhappy juxta- 
position of ideas, an unthinking distribution of em- 
phasis, ean do much to void the aecuracy of the trans- 
lation. Even the popular writer with a broad knowl- 
edge of science will not regret submitting to the judg- 
ment of the technical specialist. 

A. Hamor, 
LAWRENCE W. Bass 
MELLON INSTITUTE OF 
INDUSTRIAL RESEARCH 


y THE ZODIACAL LIGHT 

One of the problems undertaken by the Harvard 
Eclipse Expedition to Malaya last May was that of 
the photography of the zodiacal light in connection 
with the photography of the corona. By standard- 
ized measures of the photometric brightness it was 
hoped to test for a possible connection between the 
illumination of the outer corona and that of the 
zodiacal glow. 

On account of clouds in the western skies every 
evening while at our station it was impossible to 
obtain the zodiacal light photographs anticipated. 

Visual observations of the zodiacal light were made, 
however, on shipboard while crossing the Indian 
Ocean. These revealed so surely a fluctuation in its 
brightness over a period of two or three minutes that 
some publication of the observation seems important. 
These fluctuations were corroborated by my colleague, 
Mr. Weld Arnold, and we checked satisfactorily the 


extent of its visibility from time to time by compari- 


son with neighboring stars. 

The recent issues of Popular Astronomy contain 
references to a similar observation by Chaplain 
George Jones, U. S. N., in 1854, and by other ob- 
servers at various times, appearing to confirm the 
reality of the phenomenon. The rapidity of the fluc- 
tuation that we observed in 1929 suggests that we 
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may be dealing with an atmospheric or gaseous affair 
excited by solar activity. Perhaps it is not without 
significance that the fluctuations observed this year 
are concomitant with solar activity, as indeed is the 
general appearance of the corona itself. 

It is to be hoped that the publication of other pos- 
sibly existing observations may add materially to the 
solution of the problem. It seems that we have in 
the zodiacal light a somewhat neglected field of un- 
usual cosmic interest. 

Haran T. STETSON 

PERKINS OBSERVATORY, 

OHIO WESLEYAN UNIVERSITY 


CRANBERRY FALSE-BLOSSOM DISEASE 
SPREAD BY A LEAFHOPPER 

OpsERVATIONS and field experiments made during 
the summers of 1924, 1925 and 1926 brought evidence 
that the false-blossom disease of cranberries is spread 
by the leafhopper Euscelis striatulus Fallen.1 Care- 
fully controlled experiments carried out during the 
past three summers have confirmed the results of my 
earlier work and prove the ability of this insect to 
transmit the virus of false-blossom. 

Cranberry seedlings were grown in a greenhouse 
kept free from insects by fumigation. Such seedlings 
have never shown any of the symptoms of false-blos- 
som disease unless purposely exposed to Luscelis 
striatulus. Cultures of this leafhopper obtained from 
bogs in Massachusetts, Long Island and New Jersey 
were allowed to feed for various periods of time on 
diseased cranberry plants held in insect-proof cages. 
The leafhoppers were then transferred to healthy 
seedlings on which they were allowed to feed for about 
two weeks. Numerous seedlings so exposed have 
taken the false-blossom disease, while check seedlings 
of the same age and grown under the same conditions 
but kept free from insects have remained healthy. 
Under favorable conditions the plants show the first 
symptoms of false-blossom about one month after 
being exposed to virus-bearing leafhoppers. The 
disease is recognized in its early stages by small leaves, 
by an upright habit of growth and by the production 
of an abnormally large number of secondary shoots. 
One plant to which false-blossom was experimentally 
transmitted produced two typical false-blossom flow- 
ers. It is not known whether Zuscelis striatulus is the 
only insect that spreads false-blossom, but several 
other cranberry insects that were tested failed to 
transmit the virus of this disease. 

IRENE D. DosroscKy 

Boyce THompson INSTITUTE 

FOR PLANT RESEARCH, INC. 
11. D. Dobroscky, ‘‘ Insect Studies in Relation to Cran- 


berry False-blossom Disease.’’ Proc. 58th Ann. Meet. 
Amer. Cranberry Growers’ Assoc., pp. 6-11, 1928. 
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CELL FUSIONS IN FUNGOUS HYPHAE 

Tart fusions between fungous cells have other in- 
terests than those associated with sex is shown in the 
vegetative mycelium of the common mushroom, Psal- 
liota campestris. Cytological studies recently made on 
the mycelium have revealed the existence of numer- 
ous end-to-end as well as lateral fusions between ad- 
joining hyphal cells. The walls between many of the 
hyphae of the developing strand begin to dissolve 
away at very early stages and the process is con- 
tinuous to maturity. The mature strand consists for 
the most part of very large cells in the core region. 
Most of these are from five to six times the diameter 
of the original hyphal cells and about five times or 
more as long. The anastomoses as stated above begin 
very early, sometimes shortly after the hyphae emerge 
from the germ vesicle, and in some cases even the 
vesicles have been observed to fuse. The large cells 
of the strand have developed from the fusion of two 
or more hyphae of smaller diameters and may be 
looked upon as a composite formed by the fusion of 
smaller hyphae. The cells so formed serve without 
doubt in a vascular capacity and are perhaps an 
adaptive response for the conduction of food materials 
to the rapidiy growing carpophore. The large capac- 
ity of many of the cells suggests also the possibility 
that they function as reservoirs for the storage of 
food materials to be supplied to the carpophores dur- 
ing their period of rapid growth. These studies will 
be reported in full in a forthcoming number of the 


American Journal of Botany. Into HEIN 


INFORMATION CONCERNING CAS- 
TOROIDES 

THE very recent discovery of a beautiful skuil of 
Castoroides ohioensis Foster, the giant Pleistocene 
beaver, in Illinois has started the writer on an inten- 
sive study of the osteology of this interesting species. 
At the present time I.am most anxious to ascertain 
the present location of any and all specimens or 
fragments of this species for use in a forthcoming 
paper. Search of the literature has yielded forty-two 
records of this form, but in only fifteen cases do I 
know where the specimens are at present deposited. 
For example, where is the perfect Clyde skull, and 
the fine skull found at Charleston, Lllinois, and re- 
ported by Leidy in 1867? The undersigned would 
greatly appreciate it if the various colleges, museums 
and private collectors would mail him a list of what 
they have of C. ohioensis, together with data on where 
the material was found and the present catalogue 
number of the specimens. Full credit will be given 
for all information. A.B 


ZOOLOGY LABORATORY, 
UNIVERSITY OF ILLINOIS 
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SCIENTIFIC BOOKS 


Introduction to Contemporary Civilization; an Orien- 
tation Course for College Students. By WALTER 
Lipsy. pp. xiii, xix+272 pp. New York and Lon- 


don, A. A. Knopf. 


CHARLES Bearp says that the history of civilization 
if intelligently conceived may be an instrument of 
civilization. The book which is before us for review 
attempts to amplify this statement of Beard’s. The 
book is called “Introduction to Contemporary Civili- 
zation” with a sub-title, “An Orientation Course for 
College Students,” and is the first of its kind and 
therefore a pioneer in a new field of education. 

In his preface the author says: 


After having presented the materials of this orienta- 
tion course to a class of some six hundred freshmen at 
an institution of higher learning in the United States 
as well as to a more select group of students in one of 
the Canadian universities, I am convinced that, through 
an educational experience roughly comparable to that of 
a mountain climber, the aspiring youth of the twentieth 
century (when mechanical devices are doing so much to 
overcome the obstacles of space and time) should be 
enabled to transcend the limitations of their special 
studies and to reach a point of vantage from which to 
survey, not merely one phase of contemporary life, but 
a wide range of its interrelated phases. I have, there- 
fore, written this work for college students to give them 
a synopsis or bird’s-eye view of present conditions, to 
help them find their bearings in the diversified studies 
of the academic curriculum, to provoke their cooperation 
in the educational process, and to introduce them to the 
responsibilities of our complex social life. 


Dr. Walter Libby, the author of this timely book, 
has been a lifelong student of the historical back- 
ground of modern science and is therefore eminently 
qualified to present the subject of contemporary civili- 
zation, as his experience dictates. 

This task of orientating the student is one which 
colleges and universities have set themselves only 
- recently. Many students come to the universities with 
their minds clearly made up as to what they wish to 
prepare for, but have their views considerably modi- 
fied in the course of a year or so when they discover 
that they are unable to adapt themselves to the work 
they have planned to take up as a life profession or 
that they are more interested in doing something else. 
Others go to college with the frank statement that 
they do not know exactly what they wish or to what 
career they are most suited. It is for the purpose of 
helping both types of students that orientation lec- 
tures are now being given in many of our larger 
educational institutions. Unlike European systems 
of education which as a rule offer a very limited field 
of epportunity to prepare for a life work, our Ameri- 


can universities offer such a variety of possibilities 
that it is a difficult problem to orientate the student 
according to his abilities and aspiration. An orienta- 
tion course, to serve a practical purpose, must omit 
extreme specialization on the one side and too great 
an overspreading on the other. 

Dr. Libby’s book is composed of a series of thirty 
chapters with different subject headings, all treated, 
however, with the synthetic philosophy with which 
Dr. Libby surveys the accomplishments of our civili- 
zation. Each chapter, to the reviewer, seems too short 
for a formal history of the particular subject treated, 
yet each is concisely and forcibly set forth, written 
with much thought, and is in reality a historical essay. 
And should one care to carry the investigation further, 
the extensive and authoritative references at the end 
of each chapter will assist in the task of amplifica- 
tion. The references in themselves make a valuable 
bibliography on contemporary thought and in the 
public or university library are accepted as standard 
titles on history and culture. 

A study of the chapters reveals an immense amount 
of erudition. The first chapter treats of the idea of 
concept of progress and shows that civilization and 
culture develop gradually with the slow growth of 
human knowledge. The following chapter, “The De- 
velopment and Occupation,” tells how women became 
the first inventors by necessity. Chapter three relates 
to the selection of plants and animals and emphasizes 
the great basic occupation of agriculture (raising of 
crops and rearing of live stock). The remaining 
chapters discuss social, economic, educational and 
international moral problems. The vast subject of 
scientific progress and the development of scientific 
associations, as well as technology, is treated critically 
and in a commendable manner. The author shows 
that the subjects of fine art, modern drama and re- 
ligion have an integral part in our human culture. 
Probably the most practical and suggestive chapters 
are the two having to do with the psychology of 
research. Here Dr. Libby shows his mastery of psy- 
chology. Scientific students would do well to examine 
these chapters critically with a view to profiting by 
the lessons of psychology. A study of the minds of 
scientific men and their method of arriving at results, 
expected and unexpected, constitutes one of the inter- 
esting phases and romances of the history of science. 
What are the mental processes involved in scientific 
discovery? Are they those of creative visual imagina- 
tion or of stimulation by sympathetic cooperation? 
At any rate, there is certainly one thing to be under- 
stood—a scientist is born and not made. 

To the reviewer, the last chapter was of particular 
interest. Many systems of elassification of the 
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sciences have been set forth, based more or less upon 
a philosophical concept of the theory of knowledge. 
The attempt here is to define knowledge in two broad 
eategories—theoretical and practical. Space does not 
permit a critical discussion of this study of the science 
of sciences, important as it is from the standpoints of 
the methodology and history of science. 

Dr. Libby evidently recognizes the fact that a good 
index greatly increases the practical efficiency of a 
text-book, for his book contains a much larger ana- 
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lytical index than is usually found in books of this 
size, and its content is as carefully worked out as that 
of the rest of the volume. 

Dr. Libby’s book will be also a most inspiring and 
useful one in the field of adult education and a good 


guide and source book for purposes of self-education. 


Therefore college students, laymen and librarians will 
do well to keep this volume on their shelves, 
FrepericK E. Brasc# 
LIBRARY OF CONGRESS 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


PRESERVING CERTAIN GREEN ALGAE IN 
NATURAL COLORS 


PERMANENT slide mounts of the green alga Chara 
made as described below were very instructive. The 
natural colors of orange, brown and green were pre- 
served as well as a fine sharpness of detail. The 
preservation of the sexual organs and thallus was 
better than in material preserved by usual methods. 
Two species of Chara were used, both heavily en- 
crusted with lime. 

The process is a modification of a method published 
in 1897! and in 1921? by Dr. A. F. Woods. Devia- 
tions from the schedule might be made to suit different 
materials. Preparations made as described were not 
injured by long exposure to the brightest sunlight. 
Thirty per cent. nitric acid did not change the colors 
for a remarkably long time. 

Copper is employed to fix the chlorophyll, forming 
a light-fast compound very similar in color and shad- 
ing to natural chlorophyll. Acetic acid removes the 
lime. A salt of copper is mixed with the acid so that 
the two processes go on simultaneously. Of several 
schedules the following was most successful for lime- 
encrusted Chara. 

(1) Soak plants in cool tap water two days to 
partly remove lime. 

(2) Remove air by soaking in cool boiled water or 
in an aspirator. 

(3) Fix about four hours in a solution containing 
4 per cent. acetic acid and 14 per cent. C. P. copper 
acetate (sulphate may be used). Use 50 volumes of 
solution to one of material. Agitate material occa- 
sionally to remove CO, bubbles. 

(4) Pour off the blue solution and add to it just 
_ enough concentrated ammonia to give it a marked 
purple tint. The purple is due to the formation of 
complex copper-ammonia ions. Pour the basic solu- 


1A. F. Woods, ‘‘ Method of Preserving the Green Color 
of Plants for Exhibition Purposes,’’ Bot. Gaz., 24: 206, 
1897. 

2A. F. Woods, ‘‘ Preserving the Green Color of Algae, 
Protonema, etc.,’’ Quar. Jour. Mic. Science, 14: 225-228, 
1921. 


tion back on the material and let stand for an hour 
or until the thallus shows a marked blue-green color. 

(5) Wash in tap-water ten minutes. Soak in 50 
volumes distilled water for five minutes. Material 
should now show thallus bluish green, antheridia 
orange and oogonia brown and green. Transfer to a 
5 per cent. glycerine solution in distilled water. If 5 
per cent. glycerine causes plasmolysis omit wash in 
tap water using 5 per cent. glycerine instead. 

(6) In order to preserve the orange and brown pig- 
ments the following schedule must be rigorously ob- 
served. Pieces of smooth glass should be cleaned and 
the material placed on them in lots of the size desired 
in the permanent glycerine jelly mounts. Cover each 
bunch of material with thin glasses. Start artificial 
evaporation at once. If available use hot sunlight and 
air. The following was used with success. Slides 
were placed on an asbestos board and heat projected 
upon them from a regular electric heater. Adjust so 
water evaporates steadily but not suddenly from under 
the cover-glasses; add 5 per cent. or 10 per cent. 
glycerine as needed. Toward the end more concen- 
trated solutions may be used to advantage. Occa- 
sional examination should be made to guard against 
plasmolysis or swelling. Practice is necessary. Not 
more than ten or twelve hours should be employed in 
evaporation if the orange and brown are to be pre- 
served. 

(7) When nearly the consistency of pure glycerine, 
remove the glasses and mount on clean new slides in 
Kaiser’s gelatin. Allow to harden for at least a week 
before sealing two or three times with balsam. The 
formula for Kaiser’s gelatin may be obtained from 
Lee’s “Microtomist’s Vade-Mecum” or other text of 
histology. 

The method outlined above is difficult but it is 
possible to make some beautiful preparations. It is 
a modification of an old process employing well-known 
principles. Such a procedure has been applied to 
plants other than the algae with success. 

Mark Winton Woops 


UNIVERSITY OF MARYLAND 
OcToBER 25, 1929. 
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SPECIAL ARTICLES 


ANCIENT MIGRATION ROUTES OF 
CENTRAL ASIA! 

The discovery by Andrews, Granger, Berkey and 
Borissiak of a central Asiatic vertebrate fauna from 
Upper Jurassic to Pleistocene time and onwards, be- 
tween 40° and 50° N. Lat. and 60° and 120° E. 
Long., throws a new and important light on the world 
centers of origin and the routes of migration both of 
Reptilia and Mammalia. In Upper Jurassic and Lower 
Cretaceous times a Sauropoda center is revealed of sev- 
eral hundred miles east and west, between the 40th and 
50th parallels. From this center (Chart I, 1) it appears 
probable that the giant sauropods migrated to every 
continent, including Australia, where they are recently 
reported in Queensland, to East Africa and the island 
of Madagascar (1-6). At three points the Mesozoic 
Mammalia oceur in the same beds with the Sauropoda 
and it is possible that they followed routes 2, 3 and 6; 
also that the pro-Marsupialia may have entered Aus- 
tralia along route 5 in Lower Cretaceous time. After a 
60,000,000-year interval the Mesozoic Mammalia gave 
rise to the giant mammals known as Proboscidea, includ- 
ing both mastodonts and elephants. Between Eocene 
and Pleistocene time the Proboscidea, originating in 
Africa (Chart II, 6), spread northward and eastward 
across the Jurassic Sauropoda center and reached every 


1 Abstract of paper read before the National Academy 
of Sciences, Princeton, November, 1929. 


continent except Australia, so that in several regions 
their giant fossil remains are now found not far distant 
from the Lower Cretaceous beds in which occur the re- 
mains of the far more ancient sauropods. Originating 
in Africa in the Lower Eocene, the Proboscidea reached 
Europe, central Asia and India in the Lower Miocene, 
North America in the Middle Miocene and South Amer- 
ica in the Upper Pliocene and early Pleistocene; no less 
than four distinct lines of proboscideans entered South 
America, including three mastodonts—the Andean and 
the Humboldtian, also the Stegomastodon from India— 
besides one true elephant which penetrated into French 
Guiana. A further point of interest is that in Pliocene 
and early Pleistocene times the Proboscidea were accom- 
panied on at least three of their migration routes by 
primitive man. At two points remains of primitive 
Upper Pliocene man have been discovered with Upper 
Pliocene elephants. In the recently discovered central 
Asiatic center (7 A, B, C) a striking feature is the 
absence of the horses; up to Miocene time not a single 
equine has been discovered. This proves that there is 
a very important still to be explored area (8) north of 
the 50th parallel which, if it yields Tertiary horizons, 
will probably reveal the original adaptive radiation cen- 
ter not only of the horses but of the tapirs, rhinoceroses 
and titanotheres as well, because these small ancestral 
quadrupeds successively appear by invasion in the chief 
North American center (3), also on the 40th parallel; 


Chart I. MicratTion Lines or SAuRoPpoDA (Mesozoic), or PRoBoscipEA (CENOZOIC) 


(1 8) 


Recently. discovered (Andrews, Borissiak) central Asiatic origin of the Sauropoda in Lower Cretaceous 


time. Migration lines (double): (2) To western Europe, (3) to Africa and Madagascar, (4) to India, (5) to Aus- 


tralia, (6) to North America and South America. 


(P) Cenozoic center, origin of the Proboscidea. Migration lines (solid) reversing in direction those of the Sau- 
ropoda: Africa to western Eurasia, India, Japan, the East Indies, North America and South America. 

There is evidence that in Upper Pliocene and Lower Pleistocene times man may have followed the same migration 
route in India, western kurope, and south Africa, as the Upper Pliocene proboscideans. 
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Chart ITI. 

(1) Western Europe—Cuvier. 

Marsh, and Cope. (4) Australia—Owen. 
Andrews and Osborn. 


(7 A) East central Asiatic area—Roy C. Andrews (1922-1929). 
(8) Unexplored north central Asiatic area, in which will probably be 


(7 C) Baluchistan area—Forster Cooper. 


(2) India and Burma—Faleoner and Cautley. 
(5) South America—Ameghino and Scott. 


WorLp CENTERS OF MAMMALIAN ORIGIN IN ORDER OF DISCOVERY 


(3) Western America—Leidy, 
(6) North Africa—C. W. 


(7 B) West central Asiatic area—Borissiak. 


found the plains and uplands ancestors of the tapirs, horses, titanotheres, rhinoceroses. The chief adaptive radiation 


center of the odd-toed ungulates or Perissodactyla. 


moreover the central Asiatic fauna (7 A, B, C) seems 
to point to a series of invasions from the north. During 
the early Tertiary, at least up to the close of Oligocene 
time, this center (7 A, B, C) was in close connection 
by migration with the North American center (3), and 
in Oligocene time it formed a close connection with the 
west European center (1). Another very striking fea- 
ture of the central Asiatic center (7 A, B, C) is the 
absence of any trace of the Proboscidea until Miocene 
time, a fact which serves to establish north Africa (6) 
as the probable center of adaptive radiation of the 
Proboscidea, because all the primitive members both of 
the mastodontine and elephantine divisions have now 
been discovered in Africa. Accordingly from central 
Asia (7 A, B, C) and from north Africa (6) it now 
appears probable that India (2) was populated chiefly 
by heat-loving mastodonts and elephants and by offshoots 
of the great bovines and antelopines of Africa, because 
the adaptive radiation of these animals now seems to 
have had its center in the upland plateaus of that con- 
tinent (6). Returning to the central Asiatic region 
(7 A, B, C), the mammalian fauna was not only ex- 
tremely varied in Eocene and Upper Oligocene times but 
extremely flourishing, all the genera and species being 
represented by animals of relatively stupendous size. 
Aside from the absence of the horses and of other ances- 
tral perissodactyls, it is important to note the absence 
as well of all trace of the Palaeotheres, the discovery of 
which by Cuvier in (1) aroused such excitement, and 
also of the ancestors of the great bovine family. This 


central Asiatic fauna, discovered by Andrews, Granger, 
Berkey and Borissiak, is accordingly highly character- 
istic of the Northern Hemisphere—it is the ancient 
Holarctic or North Hemispheral fauna of the world. 


Henry Ossorn 
AMERICAN MUSEUM OF 


NATURAL HISTORY 


THE STRUCTURAL CORRELATION OF GI- 
TOXIGENIN WITH DIGITOXIGENIN 


Ir has been the assumption that digitoxigenin and 
gitoxigenin, the two aglucones found in the principal 
cardiae glucosides of the digitalis plant, are struc- 
turally very closely related. Recent work from our 
laboratory as well as from that of Windaus and co- 
workers has brought partial confirmation of this as- 
sumption. However, to what extent the structural 
analogy between these substances may be developed 
remained to be determined. The solution of this 
question, which is of great importance in the problem 
of the structural chemistry of the digitalis glucosides, 
has now been practically completed. Our recent in- 
vestigations, which will be published more fully else- 
where, have conclusively shown that gitoxigenin is 
hydroxydigitoxigenin. The hydroxyl group which is 
presumably of tertiary character is situated probably 
on a carbon atom adjoining the one which bears the 
other tertiary hydroxyl of digitoxigenin and which 
is involved in the isomerization to iso compounds. 
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This relationship is shown in the following partial 
formulas: 


C Cc 

>——_C——_CH 

bo CH 00H 


In all other respects the two aglucones are struc- 
turally identical. These conclusions have been 
reached from the study of the following series of sub- 
stances, 

Gitoxigenin on isomerization by alkali is converted 
into isogitoxigenin.t On saponification of the lactone 
group of the latter substance, the salt of isogitoxigen- 
inic acid results, which can be oxidized by hypo- 
bromite to isogitoxigenic acid. When the latter is 
treated with concentrated hydrochloric acid, the re- 
maining tertiary hydroxy] is replaced by chlorine with 
the formation of chloroisogitoxigenic acid. Simul- 
taneously stereo-isomerization occurs under the in- 
fluence of the reagent on some center of asymmetry 
in the molecule. The chlorine atom in this acid can 
be removed under certain conditions as hydrochloric 
acid with the production of anhydro isogitoxigenic 
acid. 

It was hoped that on catalytic hydrogenation this 
anhydroacid (as the ester) would absorb one mol of 
hydrogen with the formation of a substance identical, 
or at least isomeric, with the previously described 
isodigitoxigenie acid obtained from isodigitoxigenin. 
The reaction, however, took an abnormal course in 
that two mols of hydrogen were consumed. Investi- 
gation showed that not only was the double bond 
hydrogenated but the lactone group was cleaved with 
the formation of a saturated acid in accordance with 
the following scheme: 

C C 


CH,———_O CH, CH 
booon, door 


\ 
On saponification this half ester readily yielded the 
dibasic acid. 

Following a number of unsuccessful attempts the 
identical dibasic acid was obtained also from digi- 
toxigenin through the following steps. Isodigitoxi- 
genin® after saponification was oxidized by hypo- 
bromite to isodigitoxigenic acid. On treatment with 


| | 
COOCH, 


1 W. A. Jacobs and E. L. Gustus, J. Biol. Chem., 1928, 
79: 553; 1929, 82: 403. 

2W. A. Jacobs and E. L. Gustus, J. Biol. Chem., 1928, 
78: 573. 
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concentrated hydrochloric acid the latter was isomer- 
ized to y-isodigitoxigenic acid. When treated with 
acetic anhydride and acetyl chloride a reaction oc- 
curred, which involved cleavage of the lactone group 
and formation of a substituted succinic anhydride 
while simultaneously the newly uncovered hydroxyl 
group was removed as water. The secondary hy- 
droxyl group elsewhere in the molecule was also 
acetylated. When this anhydro anhydride acetate 
(acetate of anhydro-y-digitoxenoldiacid ) 
C Cc 


CH, CH on 
| | | | 
cooH co 

was treated with methyl alcohol containing one per 
eent. of hydrochloric acid, the succinic anhydride 
group was converted into the half ester. Catalytic 
hydrogenation of the resulting unsaturated half ester 
gave rise to the saturated substance, the acetate and 
half ester of y-digitoxanoldiacid. On saponification 
y-digitoxanoldiacid was produced and this substance 
proved to be identical with the above described dibasic 
acid obtained from gitoxigenin. This conclusion was 
substantiated by the comparison of the neutral di- 
methyl esters prepared from both acids as well as of 
the stable half esters which resulted on partial saponi- 
fication of the latter. 


Water A. JAcoss 
Epwin L. Gustus 
THE ROCKEFELLER INSTITUTE 
FoR MEDICAL RESEARCH 
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Coa latest volume in the International Chemical Series 
presents 78 experiments in physical chemistry. Many 
of these are new; some are based on researches described in 
the literature of physical chemistry, and some are classical. 
Considerable choice is possible so that suitable selections may 
be made on the basis of available apparatus and of the maturity 
and ultimate aims of the student. 

At the beginning of each experiment a brief statement 
of the theory involved is included. - 

The second part of the book describes laboratory appara- 
tus and methods of using it and also the technique of experi- 
mentation. ‘This material is designed to encourage students to 
undertake special work and to aid them in later years in the 
solution of practical problems. 

The book aims to illustrate the principles of physical 
chemistry; to train the student in careful experimentation; to 
develop familiarity with apparatus; to give the student con- 
fidence in using physical chemical measurement; to encourage 


ability in research. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ARCTIC FLIGHT OF THE “GRAF ZEPPELIN” 

SounpDINGS of the water below and of the air above, 
with automatic radio-equipped ballocus, will be part of 
the program of scientific observations to be made by the 
Graf Zeppelin when it flies over the North Polar regions 
next spring. The flight is to be made under the auspices 
of the International Society for Arctic Research by Air- 
craft, generally known as Aeroarctic. 

Dr. Walter Bleistein, treasurer of Aeroarctic and sec- 
retary of its technical commission, has left Washington, 
D. C., to return to Germany. While in the United States 
he organized American cooperation. Dr. J. A. Fleming, 
acting director of the Department of Terrestrial Mag- 
netism of the Carnegie Iastitution of Washington, is sec- 
retary of the American section of the society. 

The first ocean soundings from a dirigible will be made 
as the Graf sails over open lanes in the ice, Dr. Bleistein 
told Sctence Service. This will be done with the sonic 
depth finder, which measures the time taken for a sound 
to reach the bottom of the ocean and be reflected back to 
a microphone that is part of the apparatus. The airship 
will not alight, but will lower the instruments on the end 
of a cable to the water surface. Electrical connections 
between the float carrying them and the airship will reveal 
the water depth at any point. While the soundings are 
being made the Zeppelin will be navigated to follow the 
lane. 

Aerial study will be made by sending up small balloons, 
equipped with instruments for measuring atmospheric 
pressure, temperature and humidity. When such balloons 
are sent up from places in populated regions, the instru- 
ments are made to record the data. Usually they are 
found and returned to their source. As the Eskimos can 
not be depended on to return the balloons, this method 
can not be used, so the balloons will be equipped with 
small radio transmitters. They will automatically radio 
their observations back to the airship. 

Aceording to present plans, the expedition ‘will start 
on April 1, from Tromsé, Norway, the European base, and 
is expected to take six weeks. After a preliminary flight 
to Spitsbergen, to acquaint the scientific staff with life 
on an airship, the first long flight will be made, skirting 
Spitsbergen on the southwest, across the Arctic Ocean be- 
tween Greenland and the Pole to Beaufort Sea, thence 
across Alaska to Fairbanks, where a mooring mast and 
full equipment for handling an airship will be ready. A 
mooring mast is also provided at Tromsé. 

The next flight will be over the great unexplored area 
between Alaska and the Pole; from Fairbanks northwest, 
across Wrangell Island, then north to within 200 miles of 
the Pole and back to Alaska, paralleling part of the first 
flight. The third flight will be to return to Tromsé by 
way of Northern Land and Franz Josef Land. As 
Northern Land represents a large unexplored area, the 
ship will cruise around over it. If feasible, a party will 
be landed, with sledges and equipment, and left to re- 
turn to civilization over the ice. 


In addition to the upper air observations and the 
oceanographic research, investigations will be made on the 
electricity of the atmosphere, on the magnetism of the 
earth and in meteorology. 

Dr. Fridtjof Nansen, veteran Arctic explorer, will be 
the head of the expedition, while Dr. Harald U. Sverdrup — 
will be second. Captain E. A. Lehmann, who took the 
Graf Zeppelin back to Germany after its last visit to 
America, will command the ship. The scientific staff 
will number twelve, while a crew of thirty-five will be 
earried. As in former trips, the engines of the ship will 
burn gas, a supply of which is being provided at Troms6 
and Fairbanks. This gas consists largely of ethane and 
propane, two compounds of hydrogen and carbon. 

The expedition is really a reconnaissance one, Dr. Blei- 
stein emphasized. It will determine the feasibility of 
exploration by airship, and of landing parties on the ice. 
Should it prove successful, it will doubtless be the fore- 
runner of future Arctic flights, on still larger airships, 
thus exploring thoroughly all the Arctic regions in a far 
more complete manner than is possible on the ground. 


THE FATE OF PLANETS 

THE rings of Saturn, now unique in the heavens, as 
far as astronomers know, may be rivalled by a similar 
system around the earth in the dimly remote future, Dr. 
Harlow Shapley, director of the Harvard College Observa- 
tory, said in a recent lecture. He spoke on ‘‘ Planets and 
their Fate,’’ as the third in a series of lectures at the 
College of the City of New York, on ‘‘Flights from 
Chaos. ’’ 

‘*For some years we have been familiar with the fact 
that the earth’s rotation is slowing down, that the day 
is lengthening, and that the moon is receding,’’ said Dr. 
Shapley. ‘‘We have learned that after an interval of 
some fifty thousand million years the month and the day 
will be the same length again, as they were at the time 
the earth-moon system was formed. This equality of 
month and day in the future will be forty-seven of our 
days in length; at the time of the origin of the moon 
from the earth it was less than five of our present hours 
in length. 

According to calculation, the moon will ultimately 
return to the earth, and in the dimly remote future its 
fate will be disruption by the tidal forces of the earth 
and transformation into a ring system of myriads of 
moons such as that now observed around Saturn. This 
process may fail of completion if in the meanwhile the 
sun’s stores of energy have become exhausted and our 
oceans have become frozen, stilling the tides which are in- 
volved in the machinery of the evolution of days and 
months, The irregularities are probably due to pulsa- 
tions of unknown origin in the earth’s crust. Though 
so close to us, compared with the stars, and though such 
a vast number of observations have been made of them, 
the planets and moons associated with the earth in the 
sun’s family present some of the most baffling astronom- 
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Professor of Biology and Head of Science Department, State Teachers 


College, West Chester, Pennsylvania 


The American Teachers College Series, 
Edited by Jonn A. H. and C. Baairy 


T has long been recognized by educators and biologists that there are certain well-estab- 
lished biological facts, principles, and laws as a background for the understanding of 
the child and as a basis for the solution of many teaching problems. The author of 


EDUCATIONAL BIOLOGY has collected, 
selected, interpreted, and organized these 
facts in book form on the basis of a course 
in the subject which he has been teaching for 
the last eighteen years. 


Planned primarily for use in the course in 
biology now generally recognized as a basic 
one in the professional education of teachers, 
this textbook should serve as a foundation 
for the intelligent study of principles of 
education, educational psychology, educa- 
tional sociology, philosophy of education, 
and similar courses. It should also form a 
substantial basis for the more specific courses 
in nature study, elementary and general 
science, hygiene, and health education. 


The scientific facts of each of the many 
divisions of biology which have been dis- 
eussed have been carefully attested by 
specialists in these fields. The book presents 
accurate and comprehensive material funda- 
mental to the study of education. 
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ical mysteries. No theory of the origin of the planets 
is wholly satisfactory, though the current tidal evolution 
hypothesis, which has developed from the planetesimal 
hypothesis, accounts for the major features of the 
system. ’’ 

What is the origin of the asteroids, the tiny planets 
that swarm between the orbits of Jupiter and Mars? 
Whence came the several thousand comets that are mem- 
bers of the solar system? What caused the moons of 
Mars? How are astronomers to account for the ob- 
served speeds of rotation and revolution of the planets 
and the sun? These are some of the problems that Dr. 
Shapley pointed out, and of them, he said, the last one is 
‘‘nerhaps most disturbing of all.’’ 

‘*To account,’’ he continued, ‘‘for the observed rota- 
tion of the sun, Dr. Jeffreys, of England, has recently 
proposed the theory that the planets were formed not 
through the tidal disruption of the sun by the near ap- 
proach of another star, but by the actual glancing collision 
of our sun with another star. The shearing forces of 
such a collision could account for the rapid rotation. 

‘*The near approach of two stars is an exceedingly 
rare phenomenon. It is calculated to occur in our galac- 
tic system not oftener than once in a thousand million 
years. The actual collision of two stars would be a much 
more uncommon occurrence. Even so, since the astron- 
omer measures time in terms of ten millions of millions 
of years, it is probable that many planetary systems exist 
throughout our galaxy and the innumerable other galaxies 
that are strewn throughout space.’’ 


TELESCOPE FOR SOUTH AFRICA 

Wuart will be the largest telescope south of the equator 
is now under final test at Pittsburgh, preparatory to dis- 
mantling it for shipment to its final home in South 
Africa. The new instrument, a reflecting telescope with 
a mirror five feet in diameter, has been built for the 
southern station of the Harvard College Observatory, at 
Bloemfontein, by J. W. Fecker. Harvard astronomers 
are now using it to make photographs of the stars. So 
far, it seems to be entirely satisfactory and free from 
measurable error. 

The mounting of the telescope was designed by Mr. 
Fecker and built in his shops. The huge mirror, ex- 
ceeded in size by only three others now in use, previously 
belonged to the Harvard Observatory, but was not satis- 
factory. It has been refigured in the Fecker works, and 
provided with a special mounting to prevent it from bend- 
ing, as it was formerly thought too thin to be of use. 

When erected in South Africa, the Harvard Station at 
Bloemfontein will have several large instruments adapted 
for photography of the southern skies. In addition to 
the big reflector, a refracting telescope, with a photo- 
graphic lens 24 inches in diameter, is already in use, as 
well as a number of smaller telescopes. 

The mirror for the world’s third largest telescope is 
also undergoing completion here. This is the 69-inch dise 
made last year at the Bureau of Standards in Washing- 
ton, and intended for the Perkins Observatory at Ohio 
Wesleyan University, Delaware, Ohio. The instrument 
was completed with the intention of using a 60-inch 


mirror. As the Bureau of Standards scientists succeeded 
in making a bigger disc than anticipated, Mr. Fecker has 
also built a new tube for the telescope, to use the mirror 
to its full advantage. 

Mr. Fecker is the successor of John A. Brashear, one 
of the most famous makers of large telescopes and lenses. 


PHENOMENALLY SLOW BREATHING 


A PHYSIOLOGICAL celebrity, a young woman physiologist 
who breathes only three to five times a minute, has been 
the object of great scientific interest and public curiosity 
during the Carnegie Institution of Washington’s annual 
exhibition of scientific work. 

The average adult breathes fifteen to eighteen times a 
minute, and the extremely slow normal breathing of the 
young woman, now an assistant in physiology in Goucher 
College, Baltimore, is considered by Dr. Francis G. Bene- 
dict, of the Carnegie Institution’s Nutrition Laboratory 
at Boston, to be absolutely unique. 

Not even ill patients in hospitals who exhale and inhale 
ten times a minute approach the usual rate of respiration 
of this physiologist who, while willing to aid science by 
studying the cause of her unique ability and demonstrat- 
ing it to the public, desires to remain anonymous in 
printed reports. 

Her unique rate of respiration was discovered about 
five years ago when as a student of physiology at Mt. 
Holyoke she noted that she did not breathe as fast as 
her fellow students. The phenomenon came to the atten- 
tion of Dr. Benedict, a leading research worker in the 
field of human physiology. In lecturing to some 70,000 
physicians in some 20 cities of Europe he tried to find 
a similar case. A thorough search of the scientific litera- 
ture was also made. No other instance of such slow 
breathing has been found. 

The depth of the breathing is greater than normal. 
She inhales three pints of air at a time whereas ordinary 
people take in and let out only one pint. Her lung 
capacity, however, is normal and not larger than that of 
the average person. The air passing through her lungs 
is normal in amount and the amount of oxygen she ex- 
tracts from it is also normal. 

If she were a singer, she would be able to hold her 
notes a phenomenally long time. Dr. Benedict has urged 
her to attempt singing as an experiment, but her inter- 
ests lie in the field of scientific research rather than in 
music. If she were a sprinter, which she is not, she 
would probably be able to run 200 yards on a single 
breath whereas the ordinary runner completes a hundred- 
yard-dash in one intake of air. 

In the demonstration, the young physiologist wears a 
special form of respiration mask, like an inverted bucket 
which fits over the head. A rubber collar closes the open 
end, while a celluloid window permits her to see what is 
going on about her. Air enters through a tube at the 
top, and is sucked out through a tube at the side by 
means of a small electric blower. The exhaust air is 
drawn through chemicals to absorb the carbon dioxide 
breathed out of the lungs. After being thus purified, 
the air goes back to the mask and is breathed over again. 
A collapsible cylinder, like a city gas tank, goes up and 
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A New Publishing House 


RICHARD R. SMITH, INC. 


has opened offices at 12 East 41st Street, New York 
City. Mr. Smith, who recently resigned as a Di- 
rector of the Macmillan Company, has for the past 
twenty years been in charge of the College Depart- 
ment of Macmillan’s and, according to The Pub- 
lishers’ Weekly, ‘‘built up a list of books recog- 
nized in both publishing and educational circles as 
of unquestioned leadership with a volume of busi- 
ness exceeding in amount the entire business of 
many publishers. ’’ 


The new company will give particular emphasis to 
textbooks for use in the college field and at the 
same time will expand definitely as a trade pub- 
lisher. It has purchased the Religious Department 
of Doubleday, Doran & Company, Inc., and thus 
begins with an assured volume of business from a 
series of titles of the very highest importance in 
the religious book field and the field of the genera! 
trade as well. This, of course, adds to the stability 
of the new house, a stability assured by the experi- 
ence and previous success of its personnel. 


Associated with Mr. Smith, are James E. Van 
Toor, formerly assistant manager of the College 
Department, and Ray Critchlow, formerly Eastern 
traveling representative of Macmillan’s; also 
Charles W. Ferguson, already a successful author, 
Clarence C. Dittmer and Harry G. Doud, formerly 
of Doubleday, Doran and Company. 


Authors desiring to submit manuscript may 
count upon careful and sympathetic considera- 
tion and upon receiving constructive suggestions 
whenever these can be made by the publishers or 
their readers. 


Manuscripts should be addressed to 


Richard R. Smith, Inc. 


Publishers 
12 East 41st Street, New York 
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down as the subject breathes out and in, while a pen at- 
tached to it writes a permanent record of the breathing 
volume on a revolving paper cylinder. 

As the substance of the body burns to produce heat, 
oxygen is changed into carbon dioxide, and so the volume 
of air in the apparatus is gradually reduced. For every 
liter of oxygen that is used, about five calories, or heat 
units, are produced. Therefore, by measuring the rate 
at which oxygen is used up, the heat produced by the 
subject can be measured. 


-HOSPITALS FOR PATIENTS OF MODERATE 


MEANS 

A DEFINITE trend toward increasing accommodations 
and lowering costs in hospitals, designed for the benefit 
of patients of moderate means, was observed in a study 
of hospital service just completed by Dr. Niles Carpenter, 
of the Committee on the Cost of Medical Care. 

Whether or not the patient of moderate means will be 
able to pay for his hospital care if all hospitals adopt 
these new policies can not yet be stated. A satisfactory 
answer to this question will be forthcoming after a few 
more years’ experience with the new policies. 

The study was based on conditions in 270 hospitals. 
Sharp distinctions between the classes of hospital patients 
are being broken down, much as are the distinctions be- 
tween classes of passengers on transatlantic liners, the 
study revealed. 

‘*Passengers in the ‘steerage’ (that is, the ward) are 
beginning to receive some of the privileges heretofore 
associated only with the ‘first cabin’ (that is, the private 
room), and a new ‘cabin class’ of accommodations (the 
semi-private room and the small ward), intermediate in 
physical equipment and in accompanying privileges be- 
tween these two extremes, has made its appearance.’’ 

In 1908 almost one third of the beds in the hospitals 
studied were in large wards. In 1928 less than one tenth 
were in such wards. The proportion of beds in semi- 
private rooms increased over the same twenty-year period 
from one tenth of the total number to almost one quarter 
of the total. 

Special provisions for patients of moderate means are 
now included in the future building plans of many of 
the hospitals studied. Twenty-one institutions plan new 
buildings primarily for the use of such patients. The 
Massachusetts General Hospital of Boston plans a new 
‘*Hospital for People of Moderate Means’’ of 300 beds 
with rates varying from $6.50 per day for single rooms 
to $4.00 a day for cubicles. 

Prices most frequently charged for beds in semi-private 
rooms range from $5.00 to $6.99 per day and for beds in 
small wards from $3.00 to $4.99. Only one fifth of the 
beds in single rooms can be secured for less than $5.00 
a day, while about three fourths of the beds in semi- 
private rooms and almost all of those in small wards 
are priced at less than $5.00. 

In the matter of extra service charges, such as for 
laboratory, X-ray, special nursing, operating room and 
anesthesia, the hospitals are working out various plans 
for lightening the burden these often place on patients 


of moderate means. Some hospitals are graduating these 
charges, some are eliminating them and some are placing 
them on a flat rate basis. Hospitals are also trying to 
make financial adjustments by which the total charges 
are reduced or placed on a deferred or installment basis. 
of payment for patients of moderate means. These ar- 
rangements are made after careful, tactful investigation. 
of the patient’s resources and financial status. 

Finally, in some hospitals a fixed limit is placed on the 
fee which the physician charges his patients of moderate 
circumstances. In other hospitals an informal under- 
standing exists between physician and hospital to much 
the same effect. 


ITEMS 

Portraits of the giant cats that once roamed North 
America were a feature of the annual exhibition of the 
work of the Carnegie Institution of Washington. Fossil 
finds at various places, but especially at the famous 
La Brea tar pits in California, have made possible the 
collection of an unusually complete series of skulls, rep- 
resenting all stages from kittenhood to old age. There 
are two definite types shown in the big-cat group of Ice 
Age time in America. One is the famous saber-tooth 
tiger, which used its exaggerated upper eye teeth for 
killing its prey and fighting its enemies. The other is a 
more orthodox cat, a great lion, which has a skull and 
tooth arrangement more like those of the present-day 
lions and tigers, which are primarily biting animals. 


Fossi leaves, split out from between layers of rocks, 
tell of a great change in the climate of eastern Oregon 
since the days when it was a region of major volcanic 
activity several millions of years ago. The region is now 
one of considerable aridity, with only about fifteen inches 
of rainfall a year. But these rocks, now on display at 
the annual exhibition of the Carnegie Institution of Wash- 
ington, contain leaves of sequoia, alder, tan-oak and bay, 
indicating the type of forest found now on the northern 
eoast of California, which receives 45 inches of rain each 
year. The leaves and other plant parts were caught in 
falls of voleanic ash, which preserved their imprints while 
they were compressed and hardened into stone. 


Marmots, better known as ‘‘woodchucks’’ and 
‘*groundhogs,’’ are disappearing in California’s Sierra 
Nevada, according to Dr. H. C. Bryant, of the Univer- 
sity of California, writing in Yosemite Nature Notes. 
These animals ten years ago were exceedingly common 
near timber line throughout the central Sierra Nevada. 
According to Dr. Bryant, cycles of scarcity and abundance 
are known for almost all rodents. The gray squirrel suf- 
fered diminution as the result of a severe disease several 
years ago, until not one was to be found on the floor of 
Yosemite Valley. At present it is coming back to its 
former habitat, at least six different squirrels having 
been counted there last summer. Now it is the marmot 
that is scarce throughout the whole Yosemite National 
Park region, but no one knows the real reason for the 


scarcity. 
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lished as two journals, viz: 


The Journal of The Optical Society of America 
The Review of Scientific Instruments 


Each journal will be issued monthly. The management and editorial control of the two journals will 


be the same as heretofore. 


THE JOURNAL OF THE OPTICAL SOCIETY OF AMERICA is devoted to articles on all 
branches of optics,—geometrical, physical, physiological,—in both pure and applied science. 

THE REVIEW OF SCIENTIFIC INSTRUMENTS contains original articles and abstracts 
covering all kinds of instruments for scientific work, in academic, governmental and industrial labora- 
tories as well as in many branches of industry. 

Both journals may be obtained at the club rate of $5.00 per year. Subscriptions to each journal 


separately, $4.00 per year. 
Send subscriptions to 


Rockefeller Hall 


Announcement: 
The Review of Scientific Instruments 


The Optical Society of America announces that beginning with January 1930, THE JOURNAL OF 
THE OPTICAL SOCIETY OF AMERICA and REVIEW OF SCIENTIFIC INSTRUMENTS, which 
the Society publishes with the collaboration of the Scientific Apparatus Makers of America, will be pub- 


F. K. RICHTMYER, Managing Editor 


Ithaca, N. Y. 


BRROKLYN BOTANIC GARDEN MEMOIRS 


Volume I: 33 contributions by various authors on 
genetics, pathology, mycology, physiology, ecology, 
plant geography, and systematic botany. Price, $3. 
plus postage. 

Volume II: The vegetation of Long Island. Part 
I. The vegetation of Montauk, etc. By Norman 
Taylor. Pub. 1923. 108 pp. Price, $1.00. 

Vol. III: The vegetation of Mt. Desert Island, 
Maine, and its environment. By Barrington Moore 
and Norman Taylor. 151 pp., 27 text-figs., vegeta- 
tion map in colors. June 10, 1927. Price, $1.60. 


AMERICAN JOURNAL OF BOTANY 
Devoted to All Branches of Botanical Science 


Established 1914. Monthly, except August and 
September. Official Publication of the Botanical So- 
ciety of America. Subscription, $7 a year for com- 
plete volumes (Jan. to Dec.). Parts of volumes at 
the single number rate. Volumes 1-16 complete, as 
available, $130. Single numbers, $1.00 each, post free. 
Prices of odd volumes on request. Foreign postage: 


40 cents. 
ECOLOGY 

All Forms of Life in Relation to Environment 

Established 1920. Quarterly. Official Publication 
of the Ecological Society of America. Subscription, 
$4 a year for complete volumes (Jan. to Dec.). Parts 
of volumes at the single number rate. Back volumes, 
as available, $5 each. Single numbers, $1.25 post 
free. Foreign postage: 20 cents. 


GENETICS 


A Periodical Record of Investigations bearing on 
Heredity and Variation 

Established 1916. Bimonthly. 

Subscription, $6 a year for complete volumes (Jan. 
to Dec.). Parts of volumes at the single number 
rate. Single numbers, $1.25 post free. Back volumes, 
as available, $7.00 each. Foreign postage: 50 cents. 


Orders should be placed with 


The Secretary, Brooklyn Botanic Garden, 
1000 Washington Ave. Brooklyn, N. Y., U. 8. A. 


The Wistar Institute Bibliographical Service 
is of invaluable assistance to 


Librarians—Investigators—Teachers 


It brings to them, in AUTHORS’ ABSTRACT form, a brief 
review of all original papers on Biological Subjects which 
appear in the following journals: 


Journal of Morphology and Physiology 
The Journal of Comparative Neurology 

The American Journal of Anatomy 

The Anatomical Record 

The Journal of Experimental Zoology 
American Journal of Physical Anthropology 
The American Anatomical Memoirs 

Folia Anatomica Japonica (Tokio, Japan) 
Stain Technology (Geneva, N. Y. 
Physiological Zoology (Chicago, Ili.) 


Advance Abstract Sheets 


issued semi-monthly, bearing Authors’ Abstracts without 
bibliographic references, offer a practical means of making 
research immediately available in abstract form and of pur- 
chasing articles of special interest in reprint form without 
the necessity of subscribing to all the journals. Subscrip- 
tion, $3.00 per year. 


Bibliographic Service Cards 


with complete bibliographic references, printed on Standard 

Library-catalogue cards, are of value and assistance to Li- 

brarians and Investigators. Subscription, $5.00 per year. - 
Abstracts in Book Form 


referred to above, are brought together periodically, with 
Authors’ and Analytical Subject Indices. Price $5.00 per 
volume. 

Subscriptions to the Bibliographic Service 

and orders for reprints should be sent to 


The Wistar Institute of Anatomy and Biology 
Thirty-sixth St. and Woodland Ave. Philadelphia, Pa. 
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SCIENCE—ADVERTISEMENTS 


RECENT SCIENTIFIC BOOKS 


which by arrangement with THE SCIENCE PRESS are offered from the stock of 
G. E. STECHERT & CO., 31 East i0th St., New York, to which firm orders should be addressed 


MATHEMATICS—PHYSICS 


Effenberger, W. Die Mikroskopie. 42 ill. 96 pp. $1.00. 
Foeppl, Ludwig. Technische Mechanik. 177 ill. pp. x+ 
189. (Mechanik, pt.2) $4.76. 

Horn, Jacob. Partielle Differentialgleichungen. 2nd ed. 
8 fig. pp. viii+ 228. (Goeschen Lehrbuecherei) $2.88. 
Levi, Friedrich. Geometrische Konfigurationen. Mit. e, 
Einf. i. d. kombinator, Flaechentopologie. 58 ill. pp. 
viii+ 310. $6.24. 

Lorenz, Paul. Hoehere Mathematik fuer Volkswirte und 
Naturwissenschaftler, pp. ix+183. $2.78. 

Schaeffer, Clemens. EKinfuwehrung in die theor, Physik. 
Vol. 2: Theorie d. Waerme, molekularkinetische Theorie 
d. Materie. 88 fig. 2nd ed. pp. x+660. $7.20. 
Waermeausdehnung, Zustandsgroessen und Theorien der 
Waerme. Ed. by Valentiner, Otto, ete. 220 ill. pp. xii 
+766. (Handbuch d. Experiment, Physik) $18.24. 
Zacharias, Max. Elementargeometrie der Ebene und des 
Raumes, 196 ill. 252 pp. (Goeschen Lehrbuecherei) 


$3.48, 
CHEMISTRY 


Festschrift. Rudolf Wegscheider zum 70. Geburtstage 
dargebracht. 102 ill. pp. xiii+ 1056. (Monatshefte f. 
Chemie u. verwandte Teile anderer Wissenschaften) 
$14.88. 

Fortschritte der Heilstoffchemie. Ed. by J. Houben. 1. 
Abtig.: Das deutsche Patentschriftwesen. Vol. 5. 1918- 
1925. pp. xi+995. $28.80. 

Fincke, Heinrich. Die Kabaobutter und ihre Verfael- 
schungen. Zugl. Beitrag z. Ausgestaltung u. Vereinheit- 
lichung d. allg. Speisefett-Untersuchungsverfahren. Ill. 
238 pp. (Monographien aus d. Gebiete d. Fett-Chemie, 
vol. 12) $4.80. 

Froelich, Gustav, Spoettel, W. & Taenzer, E. Woll- 
kunde. 172 ill. pp. ix+419. (Techn. d. Textilfasern) 
$12.96. 

Gildemeister & Hoffman. Die aetherischen Oele. 3rd ed. 
Vol. 2. Ill. pp. xxiii+ 959. $8.64. 

Graenacher, Charles. Die neueren Untersuchungen zur 
Konstitutionsaufklaerung der Proteine. Ill. 242 pp. 
(Abderhalden, Handbuch) $2.88. 

Herbig, Walter. Die Ocle u. Fette in der Textilindustrie, 
Ill. pp. viii+451. (Monographien aus d. Gebiete d. Fett- 
Chemie, vol. 3) $7.68. 

Lassar-Cohn. Die Chemie im taeglichen Leben. 12th ed. 
by Mechling. 28 ill. & 4 tables. pp. vi+ 286. $1.62. 
Matthaei, R. Der neutrale Farbenkreis (nach Ostwald) 
1 plate. 83, 5-66em (plus duty) $2.00. 

Memmier, Karl (Ed.). Handbuch der Kautschukwissen- 
schaft, 242 ill. & 9 plates. pp. xii+ 800. $13.20. 
Messungen elektronomotorischer Kraefte mit waesserigen 
Elektrolyten. (Erg. Heft 2) pp. viiit+234. (Abhand- 
lungen d. Bunsen Ges. 10) $5.76. 

Neuburger, M. C. Roentgenographie der Metalle u. ihrer 
Legierungen, 66 ill.& 110 tables. pp. vili+278. (Samm- 
lung chem, u. chem.-techn. Vortraege.) $6.00. 

Pictet & Vogel. Die Zuchkerhydride u. ihre Verwendung 
zur Synthese von Disacchariden. (Fortschritte d. Chemie. 
Ed. by A. Eucken. Vol. 20 pt. 4) $1.68. 

Schultz, Ludwig. Farbstofftabellen. 7th ed. Vol. I: 
Kuenstliche organische Farbstoffe bekannter Konstitution 
oder Herstellungsweise, natuerliche Farbstoffe u. Far- 
blacke, anorganische Farbstoffe (Erd- u. Mineralfarben) 
Lfg. 1-5. 192 pp. Each $1.44. 


Veroeffentlichungen aus dem Kaiser Wilhelm Institut 
fuer Silikatforschung. Ed. by W. Eitel. 
$6.72. 


Vol. 2. 74 ill. 


CHEMISTRY—Continued 


Weltzien, Wilhelm. Chemische wu. physikalische Tech- 
nologie der Kunstseiden, Unter Mitarbeit von Kurt 
Goetze. 261 fig. & 52 tables. pp. xx+521. $10.80. 


ASTRONOMY 


Brendel, Martin. Neue Methode zur Ermittlung der 
Planetentoerungen. pp. x+127. (Arbeiten d. Planeten- 
instituts, Heft 7) $2.64. 

Courvoisier, L. Absolute Deklination von 2261 Funda- 
mental-Sternen f. d. Aequinoktium 1925 nach Beobacht- 
ungen am Vertikalkreise in den Jahren 1916-1927. 162 
pp. 2 tables. (Veroeffentlichungen d. Sternwarte Ber- 
lin) $2.40. 

Geschichte des Fizsternhimmels, enthaltend die Sternnoer- 
ter der Kataloge d. 18. und 19, Jahrhunderts. Ed. by the 
Preuss. Akademie d. Wissenschaften, pt. 1: Der noerdl. 
Sternhimmel. Vol. II ‘‘10h Rektaszension.’’ pp. xiv+ 
153. $8.64. 
Henseling, 
$2.50. 
Honigmann, Ernst. Die sieben Klimata. Eine Unters. z. 
Geschichte d. Geographie u. Astrologie i. Altertum u. 
Mittelalter. 4 ill. pp. vii+347. $6.00. 

Troels-Lund. Himmelsbild und Weltanschauung im 
Wandel der Zeiten. Transl. by Leo Bloch. 5th ed. pp. 
v+276. $1.92. 


GEOLOGY—GEOGRAPHY 


Bernauer, Ferdinand. ‘‘Gedrilite’’ Kristalle. Ill. pp. 
viii+ 102. (Forschungen z. Kristallkunde, H. 2) $4.80. 
Braun, G. Deutschland. 2nd ed. Heft 2: Mittel- 
deutschland und Schlesien. Ill. $2.88. 

Geologische Karte der Erde. Bearbeitet mit Unter- 
stuetzung durch die Preuss. Geolog. Landesanstalt by F. 
Beyschlag. 12 Blaetter im mittleren Masstab von 1:15 
000 000 nebst einer Farbenerklaerung auf bes. Blatt. 
(plus duty) $36.00. 

Gutenberg, B. Theorie der Erdbebenwellen, Beobacht- 
ungen, Bodenunruhe. 146 ill, (Handbuch d. Geophysik, 
Vol. 4 Lfg. 1) $7.20. 

Hummel. Die tektonische Entwicklung eines Schollen- 
gebirgslandes (Vogelsberg u. Rhoen). Ill. (Fortschritte 
d. Geologie u. Palaeontologie, vol. VIII pt. 24) $4.32. 
Kaehler, K. Einfuehrung in die atmosphaerische Elek- 
trizitaet, 16 fig. pp. vi+224. (Sammlung geophysik. 
Schriften Nr. 9) $4.25. 

Klute. Der Kilimandscharo, ein tropischer Riesenvulkan 
u. seine Vergletscherung einst und jetzt, 12 tables. 
(Geolog. Charakterbilder. Ed. by Andree. Heft 36) 
$3.26. 

Maull, Otto. Laenderkunde von Suedeuropa. 57 ill. A 
xii+550. (Enzyklopaedie d, Erdkunde vol. 22.) $10.18. 
Weber, Hans. Geomorphologische Studien in West- 
thueringen. 1 chart & 15 textill. 208 pp. (Forschungen 
z. deutschen Landes u. Volkskunde) $3.00. 


ZOOLOGICAL SCIENCES 


Berg, Bengt. Die seltsame Insel (Stora Karlsé). Transl. 
by E. Zuechner. Ill. 186 pp. (Berg, Ill. Tierbuecher, 
R.2 V.2) $2.16. 

Bernatzki, Hugo A. Ein Vogelparadies an der Donau. 
Bilder aus Rumaenien. $2.40. 

Bibliographia genetica. Vol. 5. 478 pp. $10.00. 

Bronn, H. G. Klassen und Ordnungen des Tierreichs. 
Wissenschaftlich dargest. in Wort u. Bild. Vol. 5 pt. 4. 
3: ‘‘Tardirgada.’’ Ed. by E. Marcus. 398 ill. pp. 
viili+ 608. $20.16. 


Robert. Der neuentdeckte Himmel. ad. 
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ZOOLOGICAL SCIENCES—Continued 


Bueckmann, A. Methodik fischereibiology. Untersuchung- 
en an Meeresfischen. 194 pp. (Abderhalden, Hand- 
buch) $2.64, 

Duerken, B. Grundriss der Entwicklungsmechanik. 120 
ill. $3.00. 

Eipper, Paul. Tierkinder. Mit 32 Bildnisstudien nach 
Orig. Aufnahmen by Hedda Walther. 67 pp. $1.32. 
Handbuch der Vererbungswissenschaft. Ed. by E, Baur 
& M. Hartmann. 

Lfg. 9 (II, E) Vol. 2: Hartmann, Verteilung, Bestim- 
mung u. Vererbung d, Geschlechts bei d. Protisten u. 
Thallophyten. 88 ill. $5.76. 

Lfg. 10 (II, D) Vol. 2: Witschi, Bestimmung u. 
Vererbung d. Geschlechts bei Tieren. 95 ill. $4.80. 

Lfg. 11 (I, -E) Vol. 1: Haemmerling, Dauermodifika- 
tionen. 31 ill. $2.88. 

Havinga, B. Krebse und Weichtiere. 96 ill. & 9 plates. 
pp. vi+ 147. (Handbuch d. Seefischerei Nordeuropas, vol. 
3 pt. 2) $6.00. 

Heller, Karl M. Neue Ruesselkaefer von den Philippinen 
u, von Borneo, nebst e. Verz. entomol. Sammler u, Sam- 
melplaetze auf d. Philippinen. 13 textill. 22 pp. (Abh. 
u. Ber, d. Museen f. Tierkunde u. Voelkerkunde zu Dres- 
den.) $1.92. 

Jaekel, Otto. Die Morphogenie der aeltesten Wirbeltiere. 
Nach s, Tode hrsg. v. Weigelt. 130 textill. & 14 plates. 
pp. x+198. (Monograph, d. Geologie u. Palaeontologie, 
serie 1 pt. 3) $23.04. 

Kuehn, Alfred, & Henke, Karl. Genetische und ent- 
wicklungsphysiologische Untersuchungen and der Mehl- 
motte Ephestia Kuehniella Zeller. 1-7. Ill. pp. iii+ 131. 
(Abh. d. Ges. d. Wissensch. z. Goettingen. Math.-Phys. 
Kl. N. F. Vol. 15.1) $4.08, 

Lengerken, Hanns v. Die Salzkaefer der Nord- und 
Ostseekueste mit Beruecksichtigung d. angrenzenden 
Meere sowie d. Mittelmeeres, d. Schwarzen u. d. Kaspischen 
Meeres. 18 textill. pp. v+162. $2.10. 

Lindner, Erwin. Die Fliegen der palaearktischen Re- 
_ ill. 110 pp. (Lindner, Fliegen, Lfg. 35-36) 
4.80. 

Putter, A. Die Auswertung zahlenmaessiger Beobacht- 
ungen in der Biologie. 7 ili. 56 pp. $1.20. 

Robert, Leo Paul. Unsere einheimischen Voegel. Mappe 
2. “Nebst Monograph. Text zu d. Bildtaf. d. 2. Mappe. 
22 colored tables. 35 pp. 54-39cem. $7.68. 


BOTANICAL SCIENCES 


Kuester. Pathologie der Pflanzenzelle. Pt.1: Pathologie 
d. Protoplasmus. 36 ill. (Protoplasma-Monographien, 
vol. 3) $3.60, 

Small, James. Hydrogen-ion concentration in plant cells 
and tissues. 28 ill. pp. xii+421. (Protoplasma-Mono- 
graphien vol. 2) $7.20. 

Warming, E., & Moebius, M. Handbuch der systema- 
tischen Botanik. 4th ed. 724 ill. $6.00. 


PSYCHOLOGY 


Hetzer, Hildegard. Kindheit und Armut. Psychol- 
ogische Methoden in Armutsforschung u, Armutsbe- 
kaempfung. pp. xii+314. $4.20. 

Mueller-Freienfels, Richard. Psychologie des deutschen 
u. seiner Kultur. 2nd ed. Ill. pp. xii+ 247. 
2.52, 


ENGINEERING 


Balcke, Hans. Die neuzeitige Kraftwirtschaft. Ill. 
$6.72. 

Fostmenn, Adolf, & Laudien, Karl. Mechan. Technol- 
ogie. Spanabhebende Formung. pp. viili+411l. $2.30. 
Haeder, Hermann. Maschinebauprazis Werkstatt- 
winke. Ed. by Walter Haeder. 3rd ed. 700 ill. pp. 
xv+335. (Haeder’s Hilfsbuecher) $3.60, 


ENGINEERING—Continued 


Kroehnke, O., Maass, E., & Beck, W. Die Korrosion 
unter Beruecksichtigung des Materialschutzes. Vol. I: 
Allg. u. theoret. Teil. 43 ill. pp. vili+ 208. $4.20. 
Krueger, Karl. Mineraltechnik fuer Bauingenieure. 22 
ill. 104 pp. $1.32. 
Luegers Lexikon der gesamten Technik und ihre Hilfs- 
wissenschaften. 3rd ed. by Frey. Vol. 6: Schiffbauhoel- 
zer bis Zyprische Erde. pp. 1039. $10.80. 

Schuele, Wilhelm. Neue Tabellen u. Diagramme fuer 
technische Feuergase u. thre Bestandteile von Oo bis 
40000 C mit Einschluss d. Dissoziation nebst Be- 
gruendung u. Anwendung. 51 textill. pp. vi+116. 
(Schuele, Techn. Thermodynamik, Beih. 1) $3.12. 
Sedlaczek, Erwin. Die Krackverfahren unter An- 
wendung von Druck (Druckwaermespaltung). 179 text- 
ill. pp. iv+402. $10.80. 

Siegerist, Max. Die neuzeitliche Vorkalkulation in 
Maschinenfabriken, 7th ed. Vollkommen neu _ bearb. 


unter Beruecksichtigung d. ‘‘Refa’’ Arbeiten by Rudolf © 


Foellner. 172 pp. $3.60. 
Steil, W. Der Elektrobetrieb in der Tezxtilindustrie. 
650 ill. pp. xvi+652. $10.32. 
Welter, Eduard. Das neue Handbuch der Elektrizitaet. 
563 textill. 22nd ed. pp. xii+564. $3.00. 
Wendler, Alfred. Maschinelle Glasverarbeitung. 172 
ill. pp. v+250. (Das Glas in Einzeldarstellungen, vol. 
9) $6.00. 

MEDICAL SCIENCES 


Buzello, Arthur. Der Wundstarrkrampf beim Menschen. 
51 textill. pp. xv+260. (Neue deutsche Chirurgie) 
$7.44, 
Dornblueth, Otto. Arzneimittel der heutigen Medizin. 
Ed. by Carl Bachem. 15th ed. pp. vii+539. $3.74. 
Edinger, Tilly. Die fossilen Gehirne. 203 textill. pp. 
ii+ 249. (Aus: Zeitschrift f. d. ges. Anatomie) $8.64. 
Festschrift Artur Biedl zu seinem 60. Geburtstag am 
4, Oktober 1929, gewidmet von Freunden u. Schuelern. 
118 ill. pp. vii+458. (Endokrinologie Vol. 5) $8.64. 
Flinker, Arnold. Studien ueber Kretinismus. Aus. s. 
Nachlass. Ill. pp, ix+121. $2.40. 

Glaesner, Erna, & Rud. Amersbach. Die weibl. Brust. 
86 ill. pp. ix+ 148. $2.88. 

Gocht, Hermann. Die Roentgen-Litteratur. Pt. 9: 
Autoren- u. Sachreg. Patentlitteratur. pp. xxiii + 360. 
$9.84. 

Handbuch der Kindertuberkulose. Unter Mitwirkung v. 
Fachgenossen, hrsg. v. Stefan Engel & Clemens Pirquet. 
Vol. 1. About $31.48. 

Mayr, Julius K. Kurzgefasstes Lehrbuch der Haut- u. 
Geschlechtskrankheiten. Il]. 190 pp. $2.11. 
Mehring’s Lehrbuch der inneren Medizin. Ed. by Rudolf 
Krehl. 16th ed. 2 vols. Ill. pp. xxiv+1122. $9.12. 
Puetter, August. Die Sekretionsmechanismen der Niere. 
17 fig. pp. iv+238. $4.20. 

Sachs, Hans. Die Behandlung lockerer Zaehne nach 
Younger-Sachs. About $4.50. 

Rose, M., Warschau. Cytoarchitektonischer Atlas der 
Grosshirnrinde der Maus. 64 pp. ill. (Journal fuer 
Psych. u. Neurologie, vol. 40 pt. 1-2) $12.00. 
Sammlung von Vergiftungsfaellen. Unter Mitwirkung d. 
Deutsch, Pharmakolog. Gesellschaft. Ed. by Fuehner, 
Hesse & Starkenstein. (Each case to the publ. sep- 
arately) Subscription price each $-.60. 

Schneider Carl. Die Psychologie der Schizophrenen uw. 
thre Bedeutung fuer die Klinik der Schizophrenie. 
About $6.00. 
Szymonowicz, Ladislaus. Lehrbuch der Histologie und 
d. mikroskopischen Anatomie mit bes. Beruecksichtigung 
d. menschl. Koerpers. 6th ed. by Szymonowicz u. 
Krause. 408 textill. pp. viii+590. $9.36. 

Tandler, Julius. Lehrbuch der systematischen Anatomie. 
Vol. 4: Nervensystem u. Sinnesorgane. 406 ill. pp. 
xili+ 649. $16.32. 
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SCIENCE--ADVERTISEMENTS 


ISIS 


INTERNATIONAL REVIEW DEVOTED to the 
HISTORY of SCIENCE and CIVILIZATION 
Quarterly Organ of the History of Science Society 
Edited by GEORGE SARTON, D.Sc. 
Harvard Library 185, 

Cambridge, Massachusetts, U.S.A. 

‘‘ISIS’’ is the most important journal of its 
kind published anywhere in the world. It contains 
original papers, chiefly in English, subsidiarily in 
French, German, Italian, Latin; shorter articles; 
and an abundant bibliography. Much attention is 
paid to Oriental science and civilization. 

A new feature is the inclusion of addenda and 
errata to Sarton’s ‘‘Introduction to the History of 
Science,’’ Vol. I. From Homer to Omar Khayyam 
(1927). Thus the readers of ‘‘ISIS’’ can easily 
keep their knowledge on the subject up-to-date. 

The price of each volume is $6. 

Members of the History of Science Society re- 
ceive free of charge every number published within 
the year, at least one volume. Last year (1927) 
they received two volumes (1110 pages, 28 plates), 


including 27 papers, 73 shorter items, and 2828 


bibliographical notes, 
Annual dues, $5 
SECRETARY: F. E. BRASCH 
Library of Congress, Washington, D. O. 


Specimen numbers may be obtained, as long as the 
supply lasts, from the Secretary 


The Government of Bombay invite applications 
for the post of Chief Agricultural Officer in Sind, 
who will work under the Director of Agriculture, 
Bombay Presidency, with headquarters at Karachi. 


Applicants should possess an honours degree in 
science or agriculture, but preference will be given 
to applicants who have had experience in large 
scale agriculture and particularly irrigation agri- 
culture and who also possess administrative ability 
and experience. The officer appointed will control 
and direct the research propaganda and develop- 
ment work of the Agricultural Department in Sind 
which will be mainly in connection with irrigated 
land, much of which contains alkali. 


Terms. Five years’ agreement in first instance 
(including one year’s probation). Pay, Rs. 2,000 
per calendar month rising by annual increments of 
Rs. 50 to Rs. 2,250 per calendar month. (Approxi- 
mate sterling equivalent at current rate of ex- 
change £1,800: £2,025 per annum.) Local allow- 
ance. House allowance. Provident Fund. Passage 
out and home for officer and wife provided that 
officer is of non-Asiatie domicile. Strict medical] ex- 
amination. Forms of application and further par- 
ticulars should be obtained by request by postcard 
from the Secretary to the High Commissioner for 
India,General Department, 42, Grosvenor Gardens, 
London, 8. W. 1., England. Last date for the 
receipt of applications, 3lst of January, 1930. 


New Impression Now Ready . 


The 
Foundations of Science 


By H. POINCARE 


Pp. xi+ 553. 


Containing the authorized English transla- 
tion by George Bruce Halsted of ‘‘Science 
and Hypothesis,’’ ‘‘The Value of Science’’ 
and ‘‘Science and Method,’’ with a special 
preface by Poincaré, and an introduction 
by Josiah Royce. Price, postpaid, $5.00. 


THE SCIENCE PRESS 
Grand Central Terminal New York, N. Y. 


H@ke needle-valves and hose- 


ends are useful in the laboratory @ S' 


Ask for 22 Albany St., 
folder Incorporated New York City 


PHOTOELECTRIC CELLS 


Television—Talking Pictures—Research 


G.-M. VISITRON cells of the alkali metal 
hydride type are of highest sensitivity, low 
dark current, long life, and respond to the 
smallest changes of light intensity and color. 
Their high quality and uniform sensitivity 
make them the choice of leading engineers. 

Get technical Bulletin P-14 Free. 


G.-M. Laboratories, Inc., 1808 Grace St., Chicage, Ml. 


“Becbro” Laboratory 
RHEOSTATS 


Becbro Laboratory Rheestats 
made of both iron enameled 
and solid wall porce'ain tubes. 


The above illustration shows 
one of the numerous types of 
“BECBRO” tubular, slide 
contact, rheostats manufac- 
tured and carried in stock by 


Iron Enameled or 
Solid Wall Porcelain 
Tube us. 

The various types are made in several lengths of 8’, 16’ 
and 20’, respectively, with resistance values of from 0. 
ohm and 25 amperes, to 30,000 ohms and current capacity 
of 0.1 ampere. 

“BECBRO” Stone Rheostats are made in the following 
types: Single, Double, Universal, and Crossed Sections. 
These rheostats, with the porcelain tubular types, find their 
many uses in high frequency and radio work. 

Our Catalogue S-20 Sent You Upon Request 
421 Sedgley Avenue 


BECK BROTHERS, Makers Philadelphia, Pa. 
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TWO RESEARCH FELLOWSHIPS 
In Physies to be filled at once, paying $1,000 each for 


TRIARCH the academic year and giving the opportunity for work 


towards an advanced degree. No teaching involved. 
BO NICAL PRODUCTS Applications to be sent to the Dean of School of 
' Science, Purdue University. 


Live and Preserved Plants WANTED 

Prepared Slides for General Botany 

Special Preparations for Plant Pathology Full-time instructor in anatomy (Ph.D. or 

Microscopes and Microprojectors M.D.), for session 1930-31. Apply to head 

of the department, University of Georgia, 
“Prepared by a Botanist Augusta. 

THE MICROSCOPE 
By SIMON H. GAGE, of Cornell University i 


Revised, Dark-field Edition (1927) now Available. = 


The Old and the New in Microscopy, with a special chapter 
on Dark-Field Methods and their Application. 


Postpaid, $3.50 
COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


SCIENTIFIC MOLLUSCA 


‘ : Land, Fresh Wat Marine Shells f rt of 
Write f or our wWlustrated catalog ee "Collections: of "any size up ‘to 25,00 species. 
° n ver nes 
GEO. H. CONANT "ae ae in It is 
RIPON, WISCONSIN free. 
WALTER F. WEBB 
202 Westminster Road Rochester, N. Y. r 
BIOLOGICAL and NATURAL 
a HISTORY MATERIAL for Biology 
se Zoological Groups Apparatus for Biology 
Embryological Slides Botanical Material 
Botanical Life Histories Charts S 
Drosophila cultures Collecting Equipment : 
Dissections 
Injected Material 
Catologs on request: Address for Comparative Anatomy 
Jewell Models 
Geo. M. Gray, Curator Lantern Slides 
Supply Department Life Histories 
MARINE BIOLOGICAL LABORATORY 
Museum Preparations 
Woods Hole, Mass., U. 8. A. Parasitology Material 
Skeletons 
Stains and Reagents 
CERTIFIED INJECTED SPECIMENS Taxidermy 


At reasonable prices Zoological Material 


Injected Crayfish 
Injected Necturus 
Injected Bullfrogs 
Injected Grassfrogs 
Injected Turtles 


roy sera ear The Sign of the Turtox Pledges Absolute Satisfaction 

Injected Cats BIOLOGICAL SUPPLY HOUSE | 
QUALITY [Incorporated 
The Southwestern Biological Supply House 761-763 East Sixty-ninth Place e 


211 South Polk St. Dallas, Texas Chicago U.S.A Tllinois 
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Write 
for 
litera- 
WY ture 
CORNING GLASS WORKS, Dept. 75 
Industrial and Laboratory Div., Corning, N. Y. 


'PHONELESCOPE 
Teaches Through the Eye 


SOUND, ELECTRICITY 
CAPITAL APPARATUS WORKS 
Washington, D. 0. 
\ r 


SPLIT SECOND TIMERS 

No. 1. “ PASTOR.” Time piece & Stop-watch, fifth 
second. Robust. Guaranteed. Price $9.95 net. 

No. 3. Fifth second, 30 minute registered. Jeweled 
lever movement and chromium case. 

Price $12.85 net. 


Write for Circular 


The Sterling Stop Watch Co., Inc. 
15 East 26th Street, New York City. 


> Hy-Speed MIXERS < 


Clamp to any tank, operate from 
light circuit, mix all kinds of li- 
uids. Also used for even temper- 
ature baths. Thousands in use. 
Write for circular 
ALSOP ENGINEERING CO. 
47 W. 63rd St. New York 


from 
1-10 H.P. 
$37.50 up 


Barcroft-Warburg Apparatus 


as used in the determination of the lactic acid 
production of cancer tissue, or for studying other 
types of cell metabolism, as well as certain chemi- 
eal reactions. Complete outfit, including shaking 
machine, six Pyrex manometers, drive, and thermo- 
stat, $290.00. Parts may be bought separately. 
Write for information, 


J. H. Emerson 


15 Brattle Street, 
Cambridge, Massachusetts 


JAGABI RHEOSTATS— 


wound on porcelain tubes instead of porcelain 
enameled iron tubes, have high insulation and low 
inductance. They meet an ever increasing demand 
by Educational, Research and Industrial Labora- 
tories for better and more rugged Jagabi Rheostats. 
Write for new Catalog 1280-8 listing 57 standard- 
ized ratings, which are carried in stock. 

JAMES G. BIDDLE, 1211-13 ARCH ST., PHILADELPHIA 


New Weight 
Indicator Attachment 


eliminating the use of a rider and all 
weights up to 100 mgm. 


Balanc e 3065 with new 
weight Indicator Attachment 


This new attachment represents another im- 
portant advance in scientific instrument develop- 
ment and offers many advantages; for instance: 


No rider arrangement required 

Eliminates use of small weights 

No MOVING PARTS to wear and affect the 

accuracy 

Safe action guaranteed by ball bearings 

Zero point can be reset any time 

ne can be made with balance in mo- 
on 

7. Reasonable in price 


There is no other balance which offers the facili- 
ties and improvements of our balances when 
equipped with this new weight indicator attach- 
ment. 


Complete information and prices will be mailed 
upon request. 


PALO COMPANY 


Apparatus for Industrial and Laboratory Use 
153 West 23rd Street New York, N. Y. 


| 
i 
| 


SCIENCE—ADVERTISEMENTS xxl 


8 kv-a. Converter with Furnace on top. 


AJAX-NORTHRUP 
FURNACES 


are built in sizes from 1 Ounce to 1 TON 


Our customers are reporting BETTER METALS 
_ cast from their AJAX-NORTHRUP Furnaces. 


The little 3 kv-a. which costs only $650, will 
make up to ten ounce melts of steel. It repro- 
duces the same ideal melting conditions that 
exist in the large production sizes. 


Write for information! 


Wy, 
Ajax Electtothecni¢ Corporation 
Nem Jersey 


E. F. NORTHRUP, 


G. H. CLAMER, =, | 
| V. Pres. & Tech. Adv. 


ELECTRIC FURNACES 


TODAY’S Radio 


— 
Demand Thor- 
oughly Trained 


Service Men and 
“CONSUMER 

Reliable Testing 


Equipment .. . 


Weston Model 547 Set Tester meets every re- 
quirement of radio’s demands. Its use is proof 
of conscientious servicing and high profes- 
sional standing, assuring manufacturer and 
dealer of prime set performance wherever it is 
periodically employed. 


With the Model 547, the operator can quickly 
and positively check up any receiver made— 
locate and correct troubles without loss of 
time and add materially to his profits. 


It is a triumph of constructional perfection 
and electrical completeness—a marvel of sim- 
plicity, its operation can be quickly mastered. 
Enclosed in a durable, abrasion-proof case of 
black bakelite with all external fittings of the 
same material, it offers a handsome appear- 
ance which will retain its newness in spite of 
hard usage. 


A unique instruction book including individual 
data for most receivers on the market accom- 
panies each outfit. Before purchasing any test- 
ing equipment carefully investigate the un-_ 
usual merits of this tester. A fair and impar- 
tial comparison will convince you of its supe- 
rior qualifications for service. Write for free 
copy of “Testing Instructions for Service 
Men.” 


WESTON ELECTRICAL INSTRUMENT CorP. 
585 Frelinghuysen Ave. Newark, N. J. 


INSTRUMENTS 
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FILES YOUR APPARATUS 
WELL YOUR RE-AGENTS 
AND SUPPLIES 


You can now file your laboratory supplies and apparatus in a most approved 
manner, keeping them in the best of condition, avoiding breakage and having the 
item you want right at your finger tips. The Schwartz Sectional System is to 
the laboratory what the Modern Letter File is to the Busy Office. The interior 
of the Apparatus & Instrument Unit Cabinet is ‘adjustable for your various sized 
apparatus and instruments like the drawers in Standard Unit Chemical Cabinet, 
which accommodate containers from small vials to large bottles or cartons. 


The Apparatus and 
Instrument Unit 
Cabinet, with door 
shown open, (right) 
and the Standard Unit 
Chemical Cabinet 
(left) with sanitary 
leg base. 


Pat. Jan. 11, 1910. May 1%, 1921 


Schwartz Cabinets are made to match the color of your other furniture and 
in size to suit the needs of the smallest or the largest laboratories. 


Write for Booklet ‘‘8’’ containing illustrations and Net Prices 


SCHWARTZ SECTIONAL SYSTEM 


INDIANAPOLIS, INDIANA 
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New Franz Schmidt & Haensch 


Sp ectr Oop hotomete r according to Koenig-Bechstein 


Sole Distributors 


AKATOS, Inc. 


Engineering Building 114-118 Liberty Street 
New York City 


Write for details to 


ICROSCOPE 


15x to 50x 
Price $6.75 


LOMARA 


Illustration 
one-half size 


ALSO IN DEMOUNT- 


A finely made pocket micro- 
scope for field and laboratory 
Extra lens set (30x =e. strument kit. Several : 


additional useful at- 


A 
to 200x) $4.00. pape one lenses, fine screw tachments, pencil, stand 
$4.00 and even adjustment. ant lens set. In 
Extra stand $4. t 

Descriptive circular from 4%,” 

your dealer or: cellent for field or lab- 
oratory use. $30.00 
317E.3uh St. ©. P. GOERZ AMERICAN OPTICAL CO.—Importers New York City 


LIVING BULLFROGS 


Safe delivery guaranteed THE SCIEN CE P RESS 

Teach Biology with live specimens where practicable 
! We have the only complete live materials PRINTING COMPANY 
establishment in America. Live plants and 
animals representing all types are kept on hand 


under semi-natural conditions at all seasons. PRINTERS OF SCIENTIFIC AND EDUCATIONAL : 
Also headquarters for preserved specimens : 
of all types, microscopic slides, life histories, JOURNALS, MONOGRAPHS AND BOOKS Z 


demonstrations, osteological preparations, in- 
sect collections. We specialize in many impor- 
tant southern species not obtainable elsewhere. 
All material guaranteed without reservations. 
SOUTHERN BIOLOGICAL SUPPLY CO., INC., LANCASTER, PENNSYLVANIA 


Natural History Building, New Orleans, La. | 


Correspondence Invited 


: 
cro- 
scope ~ 
with stand 
% size 
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L110 SPECTROMETER 


HIGH grade Spectrometer of improved design, embodying many conveniences in 
manipulation, and specially recommended for Physical and Technical Laboratories where 


a substantial instrument and a high degree of accuracy are required. 


A new and attractive feature of this spectrometer is the graduations of the circle, with lines and 
figures appearing white on a black background. The lines are white filled by a special process, rendering 


them absolutely permanent and very easy to read. 


The circle is 150mm in diameter, made of hard brass, accurately graduated to 20 minutes and fitted 
with two verniers with graduations in the same plane reading to 20 seconds. Circle and verniers are 
protected by a dust-tight cover and readings are made by means of magnifying glasses fitted with re- 
flectors for illuminating. The prism table is 90mm in diameter, with height and leveling adjustment and 
rotation with or. independent of the vernier plate without affecting the height adjustment. This feature 
is particularly useful for setting the prism to minimum deviation. The telescope and vernier plate with 
prism table have independent motions which are provided with clamp and tangent screws. The axis is 
made of selected steel, accurately ground and fitted to the bearings, assuring absolute concentricity of 
circle with vernier plate. The telescope and collimator are firmly mounted in double cradles on the 
support brackets and fitted with the necessary adjusting screws. The brackets are substantially de- 
signed to avoid possible flexure. The telescope is fitted with an improved delicate focusing arrangement, 
giving perfectly smooth focusing motion, and is provided with a Gauss eyepiece of 25mm E.F. The 
telescope with its support bracket is counter-balanced, and the weight is relieved by an adjustable 
helical spring on the base of the center, permitting free rotation. The weight of the prism table is 
similarly relieved. The objectives are of the highest quality, having an aperture of 30mm and focal 
length of 250mm. The slit is adjustable for width and is fitted with jaws of stainless steel 10mm long, 
closing by spring action, consequently eliminating the possibility of injury. An adjustable comparison 


prism is fitted to the slit. 
The whole is supported on a substantial tripod, fitted with steel leveling screws and 
base plates. The height of the instrument to optical center is 27cm $275.00 


GAERTNER SCIENTIFIC CORPORATION 


SUCCESSOR TO WM. GAERTNER & CO., 


TRACE MARA 
aS 

< GAERTNER 
| 


RES.U.S PAT. OFF. 


1201 Wrightwood Ave. Chicago, Illinois 


Our catalogs listing High Grade Scientific Instruments sent on request 
Representatives for India 
Scientific Instrument Company, Ltd., 1, Johnstonganj, Allahabad, India 
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STAFF OF THE RESEARCH AND CONTROL LABORATORIES OF ELI LILLY AND COMPANY 


Progress Through Research 


Tue production of pharmaceuticals and biologicals demanded in medical prac- 


tice involves extensive and diversified research, also the strictest scientific control. 


Laboratories adequate to the needed research and control require the services of 
trained men in a wide range of special departments of chemistry, pharmacology, | 
botany, physiology, bacteriology, and experimental medicine. : 


Research work is carried on all the year in our laboratories at Indianapolis and 
Greenfield, Indiana. During the summer months a branch laboratory is maintained 
at the Marine Biological Laboratories, Woods Hole, Massachusetts. 


Because of long experience in industrial, chemical, and biological research, we are 
prepared to undertake the problems of turning promising scientific discoveries to prac- 
tical medical use and the Lilly Research Staff is in constant codperation with 


original investigators in universities and clinics. 


ELI LILLY AND COMPANY 


INDIANAPOLIS, U. S. A. 
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FOUR STANDARD APOCHROMATIC OBJECTIVES 


This set of four objectives is in greater demand than any other combination of four 
apochromatic objectives. Many microscopists employ apochromat 20 (with K ocular 15x 
or 20x) as the high power dry objective, passing from it directly to the oil immersion and 


omitting apochromat 40 from the outfit. 
Price f.o.b. New York. 


Apochromat 10 n.a. 0.30 $26.00 
Apochromat 20 n.a. 0.65 39.00 
Apochromat 40 0.95 52.00 
Apochromat 90 n.a. 1.3 oil im. 69.00 


Zeiss objectives are designated by their factorial magnification, this value being engraved 
in large figures on the objective mount. In addition the n.a. is shown if its value exceeds 0.1. 
The factorial magnification of all objectives is stated for the plane in the microscope tube at 
which the ocular picks up the image. Zeiss objectives and oculars are standardized so that the 
location of this plane does not vary, irrespective of the ocular employed. As a result the focus 
remains essentially constant as oculars are changed, and the total magnification is the product 
of the factorial magnifications of the objective and ocular employed. 


The component lenses of Zeiss objectives are carried by cylindrical mounts which fit ac- 
curately in the outer sleeve. This construction permits utmost precision in centering and also 
is a protection against ill-advised attempts to dismantle the objective. Thanks to their high 
order of corrections Zeiss objectives may be used with high ocular magnifications. Apochro- 
matic objectives yield satisfactory images with ocular magnification of 20x and even 30x under 
favorable circumstances. 


A copy of Micro catalogue 367 containing detailed data for 
objectives and oculars will be supplied upon request. 


CARL ZEISS, INC. 


485 Fifth Ave., New York 
Pacific Coast Branch, 728 South Hill Street, Los Angeles, Calif. 


CARL ZEISS 


JENA 
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